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CASSELL’S 

ENCYCLOPAEDIA. 


Friction, in Dynamic*, is a resistance offered 
to the relative motion of one body over the surface 
of another, due to roughness of the parts in 
contact. It is very difficult to rub two files to- 
gether, the teeth of one file fitting more or less 
into the hollows of the other, and the obvious re- 
actions of the teeth preventing relative motion. 
In that case motion either takes place by reason of 
the up-and-down slide of one set of teeth over the 
other, or by breukage of the teeth and a consequent 
complete change of the surfaces in contact. Such 
i* the nature of friction ; and its effects are not to 
be confounded with those of electrical actions that 
may take place when two substances are closely 
opposed, and that may help to resist lateral motion. 
It follows from the above that (i) friction always 
opposes the lateral motion ; (ii) that it increases if 
£he pressure between the two surfaces be increased ; 
(iii) that the force required to start the motion 
alter the surfaces have settled into intimate con- 
tact is greater than that required to keep up the 
motion ; (iv) that there is a waste of energy in 
producing the motion, which will probably exhibit 
itself as heat ; (v) that the friction may be dimi- 
nished if by means of oil or some solid unguent 
the two rubbing surfaces may be separated a little 
and made to roll past each other on a thin film of 
the given lubricator. It is usual to distinguish 
between two kinds of solid friction — (a) sliding or 
kinetic friction, where sufficient force is applied to 
overcome the resistance offered to the motion. In 
this case the whole force of friction is experienced. 
It is found to be proportional to the total pressure, 
and to be practically independent of the extent of 
the surfaces in contact. Thus a load of one ton, 
distributed over a few square inches, introduces the 
same total friction as when it is distributed over a 
square foot, providing that the nature of the sub- 
stances in contact is the same in both cases. 
Sliding friction is further found to be independent 
of the speed of motion. The force of friction per 
unit load is called the ooqffidcnt of friction , ana is 
denoted by the letter p. If W is the total load, the 
whole force of friction is p W. The coefficient is, 
therefore, the ratio of the force of friction to the 
total lead. For steel on ice it has the value *014 ; 
for deal on deal, *86 ; steel on steel, *146 ; granite on 
granite, *80; and woollen cloth on cloth, *43. 
These results are due to George Renuie. (b) Static 
friction, where the external forces which act are 
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insufficient to overcome the whole available force 
of friction, and only balance part thereof. There 
is thus no production of motion against resistance 
and no evolution of heat. A cylinder would slide 
down a frictionless inolined plane without rolling ; 
but with a sufficient intensity of friction each 
particle of the cylinder in contact with the plane 
would there be rendered motionless, and the upper 
parts would move downwards. This would cause 
rolling, and the energy spent in producing the 
rotation about the axis of the cylinder diminishes 
the amount left to increase the kinetic energy of 
the cylinder as a whole, which, therefore, rolls 
more slowly down the rough plane than it would 
slide down the smooth plane. Though rotatory 
motion is here actually caused by friction, it will 
be seen that it is yet a case of static friction ; the 
total friction between cylinder and plane is not all 
employed in bringing the various particles suc- 
cessively to rest. Whether the friction be great or 
small, if it is sufficient to prevent any sliding, the 
cylinder will roll down with the same speed. This 
action of static friction in preventing sliding is of 
much utility ; ordinary walking ould be impossible 
without it, and there are many cases where it is 
put to some practical use. Thus, the action of 
friction-brakes depends partly on static friction, 
partly on kinetic. Power is transmitted from one 
pulley to another by belting that connects them ; 
the power could not be transmitted unless there 
were static friction between pulley and belt. 
[Lubrication.] The friction of liquids is very 
slightly understood ; the previous illustration of 
solid friction by means of two files cannot be of 
much help in understanding fluid friction, on 
account of the complex action of viscosity (q.v.) 
in setting the fluid in motion. It differs in two 
important respects from solid friction ; its magni- 
tude is independent of pressure, instead of in- 
creasing proportionately to the latter; and also its 
magnitude, instead of remaining constant when 
the speed varies, increases more than propor- 
tionately. For slow speeds, such as that of a slow 
river, fluid friction is proportional to the speed. 
For higher speeds, such as are attained by fast 
vessels in water, it varies as the square of the 
speed ; and for such rates as are attained by pro- 
jectiles in air, it varies as the cube of the speed. 
These laws must only be regarded as approxi- 
mate. 



Triwaa. 


Friday. (*) 


Friday, the name of the sixth day of the week, 
it derived from the Anglo-Saxon Friyy<i~daey — that 
it, the day titered to Frigga, wife of Odin. The 
German te Freitas/, and the Swedish Fredag. As 
the day on which Christ wait crucified, it is observed 
by Romanists and strict Anglicans as a fast-day. 
This day is still looked upon by sailors of ail 
nations as an unlucky one on which to commence 
a voyage. 

Friodland, the name of several towns in 
Germany, the most famous being in Kast Prussia, 
27 miles 8.K. of Kdnigsberg, on the left bank of the 
AUe. Here in June 14, 1B07, Napoleon I. defeated 
the Kttssiarts and Prussians, and forced them to 
conclude the Peace of Tilsit. 

Fri#dlaad y Valentin, also sumamed Tbot- 
xkndorup, from his birthplace in Upper Lusatia, 
attained high repute as a teacher. In 1518, at the 
age of 28, he visited Wittentierg, where he came 
under the influence of Luther and Melancthon, with 
whom he contracted a wane friendship. A few 
years later he was appointed rector of the Gymna- 
sium at Uoldtorg in Silesia, and achieved gTeat 
success. He died in 1556. 

Triwdly or Tonga Islands, amounting to 
184) in number, of which almnt 80 are inhabited, 
are situated in the South Pacific (lat. 18° to 24* S., 
long. 178* to 170* W.). They were discovered by 
Tasman in 1048, visited by various explorers in the 
next century and a half, but named collectively by 
Cook. The natives are the most advanced of the 
Polynesian rime. Formerly a dual sovereignty like 
that of Japan existed, but King George Tubou II. is 
now the sole monarch, and has established a const i- 
tutional government. By the 8am oa agreement of 
1899 Germany renounced her rights over these 
Islands in favour of Great Britain. The British 
Commissioner of the Tonga Islands proclaimed a 
protectorate at Tonga in 1900. Physically, the 
group consists of submerged volcanic rocks, topped 
by coral formations of limestone, and covered with 
a deep rich mould that is highly productive. Peaks 
rise here and there to a height of 4,000 or 5,000 feet, 
unci there are three active volcanoes, but the sur- 
face is generally level. Water is scarce and bad, 
and streams are rare. The vegetation is luxuriant, 
cocoa-nuts, sugar, cotton, ooffee, copra, fruits, and 
vegetables being grown for exportation, and some 
varieties of timber, such as iron-wood, possess 
marketable value. Sheep and cattle do not thrive. 
Fishing supports a large number of the population. 
Tonga-tabu, the largest of the group, has an area of 
128 square miles, and contains the capital, Nukua- 
lofa; Vavau, Koa, Nomuka, Lefuka, Tonm, Late, and 
Kao come next in site. The climate though ener- 
vating and damp, with considerable changes of 
temperature, is fairly wholesome ; but leprosy, ele- 
phantiasis, and scrofula play havoc with the natives 

friendly Sooieties, a form of mutual provi- 
dent association which grew up in the latter part 
of the 17th century. They were recognised hy the 
legislature in 1798, and by the Act of 1829 central 
was substituted for local registration— separate re- 
gistrars being appointed for England, Scotland, and 


Ireland. During the reign of Queen Victoria they 
were organised on a sound financial basis, and the 
M Ratcliffe Tables,” the final outcome of much study; 
were accepted by the Royal Commission of 1871-74. 
By the legislation of 1875-76 one chief registrar 
was appointed, and it' was enacted that audits 
should be held annually and a valuation of assets 
and liabilities at intervals of five years. Affiliation 
became legal in 1850, and since 1874 no obstacle 
has been placed in the way of the registration of 
branches. The affiliated societies , of which the 
Oddfellows and the Foresters are the most im- 
portant, now include many members in the Colonies 
as well as Great Britain. Each lodge, court , senate , 
or tent has its own sick-fund, and enjoys almost 
unlimited freedom in the management of its own 
affairs. They are, however, grouped together in 
districts under the general control of a central 
body composed of elected delegates. The collecting 
societies , so called because they collect subscrip- 
tions by calling every week or fortnight at each 
house, occupy the first place numerically, contain- 
ing over three million members, chiefly belonging to 
the poorest class. Their benefits are confined to 
insurance at death, and expenses of management 
absorb a large part of the funds. There are several 
other kinds of friendly societies, including the old 
local societies , which are gradually diminishing in 
number with the advance of those of a superior 
type. To this class belong the clubs which period- 
ically divide their funds among the members. 

Friends, Society of, a Christian sect popu- 
larly known as Quakers. The latter name arose 
from the circumstance of their founder, George Fox 
(q.v.), having bidden a Derby magistrate to tremble 
at the Word of God. At first applied in derision, 
the word gradually came to be used by the Quakers 
themselves. Their proper designation originated 
in the practice of addressing each other as “friend” 
rather than by name. They hold as a body the 
lending doctrines of orthodox Christianity, but 
differ from the Church and the sects on important 
secondary points, and especially in the matter of 
practice. Their central doctrine is that of the 
inner light, which they derive from St. John’s 
Gospel: “the light that lighteth every man that 
corneth into the world.” This leads them to reject 
training in theology or secular learning as a pre- 
paration for the ministry, as well as the outward 
observance of sacraments and holy days, and set 
forms of prayer. At their meetings any member, 
man or woman, is listened to when he or she is 
moved to speak by the Holy Spirit. Their differ- 
ences with other Christians on the subject of oaths 
and the payment of tithes led to much persecution 
in their earlier days, though they themselves some- 
times provoked it hv entering churches and inter- 
rupting services. They cite the words of Scripture 
(Matt. v. 84) as to oaths, and also as to the unlawful- 
ness of war (Matt. v. 89, 44, etc.). During the 
Commonwealth and the Restoration period Quakers 
were punished by mutilation and banishment; 
5,000 were imprisoned under Charles II. The 
Toleration Act (1689) allowed them to hold meet- 
ings after signing a confession of Christian belief. 


a declaration against transubstantiation, and a 
promise of fidelity to Government, Their objec- 
tions to the payment of tithes and to oaths have 
been met by the conversion of the former into 
rent-charge and by an Affirmation Act. Their own 
ministers are not paid, bat receive hospitality. 
In the nineteenth century there was a serious 
schism among the Quakers. It is called the 
Hicksite movement, from Elias Hicks, who in 1827 
denied the divinity of Christ and the orthodox 
view of inspiration." About hall the sect in America 
followed him. This was followed by a movement 
in England under Joseph John Gurney, who ad- 
vocated doctrinal education and the relaxation of 
some Quaker practices. The orthodox in America 
took alarm at this, and John Wilibnr formed a sect 
in which the strictest traditions of the Society were 
adhered to. Wealth has to some extent under- 
mined their strictness, if not their simplicity. 
Monthly meetings of the Society are held for 
educational and charitable purposes, and to de- 
liberate upon the admission and correction of 
members, and the appointment of ministers. Pre- 
parative meetings get ready the business for the 
monthly, and the business of the latter is revised 
and controlled by meetings held quarterly. These 
last report to yearly meetings, which exercise a 
general supervision over the affairs of the Society. 
The Friends number at the present time about 
120,000, of whom 90,000 are in the United States. 
Among their leading names have been Robert 
Barclay, author of a Catechism and Confession of 
Faith (1673) ; William Penn, founder of Penn- 
sylvania ; Elizabeth Fry, the prison philanthropist ; 
and John Bright. Fox’s Journal gives an account 
of the early days of the Quakers ; Sewel’s History 
of them was published in 1722 ; and Mr. Storrs 
Turner’s work (1890) surveys and criticises their 
history and opinions from their origin to that 
period. 

Frias, Eli as Magnus, born at Smaland, Sweden, 
in 1794, was early led to the pursuit of botany by 
hi** father, an intelligent pastor. At the age of 12 
he discovered a new fungus, Hydnum , and hence- 
forward he devoted himself chiefly to studying the 
cryptogam ia, upon which he wrote many learned 
treatises, not, however, neglecting other varieties 
of the Scandinavian flora. After graduating at the 
university of Lund, he became professor in 1824, * 
and ten years later was transferred to Upsala, 
which he represented in the Rigsdag. He was 
elected a foreign member of the London Royal 
Society in 1875, and died in 1878. 

Frias, Jacob Friedrich, was bom at Barby, 
Saxony, in 1773, and brought up by the Moravians. 
He studied philosophy at Leipeic and Jena, and 
began to lecture on the subject in 1801, adopting 
the theory of Kant, with certain modifications of 
his own. Whilst accepting the division of know- 
ledge into an J priori and an h posteriori element, 
as propounded in the Kritih , he treated the former 
as consisting of the mere irreducible factors that 
defy our processes of psychical analysis. More- 
over, he regarded the understanding as in itself a 
Rmre instrument of proof devoid of all antecedent 


principles of knowledge. These views he elaborated 
in a series of works, of which his Ncm, (Yitic of 
Pure Reason, his System if Logic, and his System 
of Metapkysie are the best known. In 1806 he re- 
ceived a chair at Heidelberg, returning to Jena in 
1816, and continuing his teaching until his death in 
1843, though he was for a period placed under 
an interdict, owing to his supposed democratic 
leanings. 

Friesland or Vrikslaxd, the most northerly 
province of Holland, lies upon the shore of the 
Zuyder Zee and North Sea, and is bounded inland 
by the provinces of Drenthe, Groningen, and 
Over-Yssel. It has an area of 1.281 square miles, 
being, for the most part, flat and below the level of 
the sea, which is kept out by huge dykes. The soil 
consists largely of sandy 'heaths, diversified by 
lakes, peat-bogs, and a few forests. The pastures 
in the N. and W, support herds of cattle, the 
principal source of prosperity, except fishing and 
flax-growing. The province, which includes the 
islands of Amelanu, Terschelling, and Schier- 
monnikoog, is composed of three divisions — Leeu- 
warden, Heerenveen, and Sneek. Besides the 
capital, Lceuwarden, the chief towns are Harlingen, 
Sneek, Bolsward, and Dokkum. [Frisians.] 

Fries* (French frise / Jtal. freyio, ornament) 
is, in classical architecture, the part, of the entabla- 
ture between the cornice and the architrave; but 
the term is sometimes used of any ornamented 
horizontal band. 

Frigate, a vessel of war carrying all her guns 
on her main-deck, quarter-deck, and forecastle, 
commanded by a post-captain, and rigged as a 
ship. She mounted from 20 to 50 guns. The 
modem equivalent of frigates, which were t he eyes 
and scouts of a fleet, are cruisers. The first frigate, 
properly so-called, in the English navy was the 
Southampton, 32, built in 1757 ; but vessels loosely 
named frigates were common from the time of the 
Dutch wars. The term then signified merely a 
light, fast type of cruiser. 

Frigate Bird ( Prey ala), a genus of tropical 
and suD-tropicftl web-footed birds. The strong, 
hooked bill is longer than the head ; wings long 
and pointed ; tail of twelve feathers deeply forked, 
F. aquila is generally distributed in tropical 
regions ; length about 40 inches, dusky above, white 
below. The under surface is darker in adult male* 
and they have a distensible, orange-coloured gular 
sac. F minor is confined to the Eastern seas, and 
is very numerous in Torres Straits. Both species 
are very strong on the wing. 

Frilled Xdsard. [Chlamydobaurus.] 

Fringes, in the various phenomena of diffrac- 
tion, mean edgings of colour between light and 
shade, that may be produced by small screens in 
the path of light or by small beams of light ad- 
mitted through orifices in larger screens. The 
corpuscular theory of light advocated the rectilinear 
propagation of light corpuscles, and so explained 
the definite line of demarcation between light and 
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shadow, when any opaque obstacle was placed in 
the path of a beam of light. It denied the possi- 
bility of light travelling round corners in d homo- 
geneous medium, and its supporters showed the 
apparent Invalidity of the wave theory by pointing 
out that waves, such as those of sound in air or 
water, will travel round corners. The wave- 
theorists showed by these fringes that light did 
travel round comers, though not to the same extent 
as sound-waves by reason of the great difference in 
the wave-lengths in the two cases. A simple case 
of formation of diffraction-fringes may be seen 
when the eyes are directed towards the sun, and so 
nearly closed that the eyelashes come down in 
front, and form a sort of grating of fine threads. 
These act as screens from the light, but, instead of 
seeing so many black lines of shadow, a series of 
bands of colour are seen. The colour exists in 
those part* in the shadow of the lashes, and is thus 
separated because of the different powers of the 
different colour constituents of the sunlight to 
be deflected round the corners presented by the 
grating. 

Frixqfillida*. [Finch ] 

FrilUai, an historical Low German people, 
whose descendants still occupy much of the Dutch 
provinces of Friesland and Groningen, the neighbour- 
ing Prussian district of East Friesland with all the 
adjacent islands, and the North Frisian Archipelago 
on the west coast of Schleswig-Holstein. Their 
domain formerly comprised most of the coastlands 
along the shores of the German Ocean between 
• Denmark and South Holland, and extended south- 
wards to the Khine estuary. Many Frisian tribes 
took part in the Germanic* invasion of Britain in 
the Bth century, and the Frisian element un- 
doubtedly enters largely into the constitution of 
the present populations pf Great Britain. Kent, 
the Isle of Wight, Hampshire, and some other 
districts farther north are supposed to have been 
mainly repeopled by Frisian immigrants, and the 
Frisian language still shows marked affinities to 
the provincial dialects as far north as Northumbria. 
During the long struggle (6th to 9th century) be- 
tween the Franks nnd fcaxons the Frisians formed 
part of the Saxon League, but after the defeat of 
their last king, Radbod II., who took refuge in 
Denmark, the?}’ were incorporated in the empire of 
Charlemagne (775). On the reduction of the 
Saxon* and the conversion of their king, Witikind, 
to Christianity (805), the Saxon and Frisian terri- 
tories were divided into administrative districts 
(oat*e or pagi) under the Frankish Empire. But all 
the Frisian states, whose delegates met annually 
near Aurich in the present province of Hanover, 
continued to enjoy practical “ Home Rule " till 
1522, when they were forced to recognise the 
authority of the German Emperor, represented by 
Charles of Austria, Count of Holland and Zealand. 
Since 1579, when the West Frisians joined the 
Union of Utrecht, the western section of the nation 
has followed the destinies of Holland, and here its 
racial purity, language, usages, and traditions have 
been best preserved . The Frisians are distinguished 
from their Dutch neighbours by their taller stature, 


slimmer and more shapely figures, more oval fea- 
tures, much lighter and more florid complexion 
with light blue or grey eyes and flaxen or brown 
hair. Most of them are now bilingual, speaking 
both Dutch and a very pure dialect of the Ola 
Frisian, which differed in several marked respects 
from Anglo-Saxon, Continental Saxon, and other 
neighbouring members of the Low German lin- 
guistic group. It is still the mother tongue of 
about 800,000 persons, of whom 600,000 are West 
Frieslanders (Holland) and 200,000 East Fries- 
landers (Germany and the islands). (Rask, Frisisk 
Sproglaere, 1825; Wiarde, (rcschichte der Ost - 
IViesldndische, 1817; Lubach, Les Habitants de la 
Nierlande , in Bull, de la Soc. d? Anthropologic, iv., 
1863.) 

Frith, John, one of the forerunners of the 
Reformation in England, was the son of an inn- 
keeper at Wcsterliam, Kent, and must have been 
born early in the 16th century. Educated at Eton 
and King’s College, Cambridge, he was invited by 
Wolsey to transfer himself to Cardinal’s College, 
Oxford. His avowed sympathy with the German 
heretics led to his imprisonment. Wolsey got him 
released, and he went to Marburg where he re- 
mained until 15 3G, writing several controversial 
works. On his return he was seized by Sir Thomas 
More, and thrown into the Tower. He might have 
escaped with his life, but the treacherous disclosure 
of a “ lytle treatise ” on the Sacraments roused the 
king’s attention, and Frith was burned at Smithfield 
in 1533. 

Frith, William Powell, R. A., born atStudley, 
near Ripon, in 1819, began to study painting under 
Sass in 1835, and four years later exhibited his 
first picture at the British Institution. In 1845 
The Village Pastor marked his first attempt to re- 
produce the aspects of contemporary English life. 
It won for him the associateship of the Royal 
Academy. His English Merrymaking a Hundred 
Years Ago and his Coming of Age in the Olden Time 
added to his popularity, so that in 1851 he was 
elected R.A. Ramsgate Sands (1854L The Derby 
Day (1858), Claude Du ml (1860), The Railway 
Station (1862), and The Marriage of the Prince and 
Princess of Wales (1865), painted for Queen Victoria, 
brought Mr. Frith to the zenith of his fame, when 
the largest price ever paid till then for the work of 
a living artist was given for his Johnsonian group 
exhibited in 1868 and sold in 1875. Charles II.'s 
iMst Sunday, A Private View of the Royal Academy , 
For Better for Worse , Dr. Johnson's Tardy Gal- 
lantry , and The Road to Ruin are among his later 
productions, which have suffered by the change of 

ublic taste, thongh they are in no way inferior to 

is earlier achievements. Mr. Frith retired from 
the active duties of an Academician in 1890, and 
has during his later years published four pleasant 
volume* of autobiography. 

Fritiilaries, a group of butterflies, of which 
the most typical belong to the genus ArgynnU and 
the family Nymphalidte ; as a rule, they are brown, 
speokled with black, with spots of brilliant silver 
on the under side of the hind wings. The genus 
occurs in Europe, Asia, and North America. The 
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Duke of Burgundy Fritillary belongs to a different 
family, but tnere are seven English speoies of the 
typical group. 

Fritillazy (from the Latin fritillus , a dice- 
box) is the English name of Fritillaria Meleagris , 
a somewhat local liliaceous plant, growing in 
water-meadows, with pendulous bell-shaped flowers, 
which, though sometimes white, are generally of a 
dull red chequered very regularly in two shades of 
that colour. The flower is also popularly known as 
“ snakes’ -head ” or “ Turk’s-cap.” Another species 
of the same genus is the Crown- Imperial (q.v.). 

Friuli (ancient Forum Julii), a district that 
lies at the head of the Adriatic, the eastern portion 
belonging to Austria, and having Trieste as its 
chief place, whilst the western division falls within 
the Italian province of Udine. The whole of this 
territory, which formed under the Romans part of 
Gallia Transpadana, was erected into a Lombard 
duchy, and ultimately conquered by Charlemagne. 
His successors assigned it to the Archbishops of 
Aquileia, but the Venetians were called in by the 
local aristocracy, and seized the land for themselves. 
The Counts of Gorz, however, continued to occupy 
the eastern extremity until Maximilian I. incor- 
porated it with Austria. The Venetian share was 
acquired by the emperor through the peace of 
Campo Formio (1797), but was taken again by 
Napoleon in .1805, when Duroc was made Duke of 
Friuli. In 1814 Austria once more resumed posses- 
sion of both parts, but ceded the western half to 
Italy at the treaty of Nicolsburg (1866). The 
territory still retained constitutes the Italia Ir- 
redenta that from time to time threatens the peace 
of Europe. 

Frobisher, FORBISHER, or, and more properly, 
Frobiser, Sir Martin, sailor and navigator, was 
born about 1535, and, after several years of adven- 
turous trading in the Levant and on the coast of 
Africa, commanded three several expeditions in 
search of a north-west passage, the first setting 
sail from Blackwall in 1576. He was captain of 
the Primrose in Drake’s voyage to the West Indies 
in 1585, and of the Triumph against the Armada in 
1588. For this last service he was knighted by the 
Lord Admiral on the deck of the Ark Iloyal. In 1 590 
he served under Hawkins in the expedition to the 
coast of Portugal ; and in 1594, having been mortally* 
wounded in an attack on Crozon, near Brest, he 
died at Portsmouth. He is buried in St. Giles’s, 
Cripplegate. Frobisher Strait, one of the entrances 
to Hudson’s Bay, was discovered by him. He 
also visited and charted some of the west coast of 
Greenland. 

Froebel, or Frobel, Friedrich Wilhelm 
August, was born near Blankenburg in Thuringia 
in 1782. His early career included some years of 
military service. In 1826 he published his views 
on education, since so widely adopted, in a work 
entitled Die Menschcnerziehung. Ten years later 
he established at Blankenburg the first Kinder- 
garten, afterwards moving to Marienthal, where he 
died in 1852. His idea of combining physical, 
moral, and intellectual training in a system which 


should be applicable without pain or fatigue to 
children from the tenderest age, was derived from 
Pestalozzi. Though Frdbel was ridiculed in his 
lifetime, his principles have steadily gained ground, 
and a society bearing his name has been founded 
for their advancement. 

Froebel, Julius, nephew of the above, was 
born in 1805. He made nis mark first as a man of 
science, and became in 1833 Professor of Natural 
History at Ziirich, where he published a treatise on 
crystallography. Holding strong democratic views, 
he promoted the Revolution of 1848, entered the 
Frankfort Parliament, accompanied Blum to 
Vienna, and was arrested. On his liberation he went 
to America, and subsequently settled in London, 
having been forbidden to return to Germany. He 
is the author of several works advocating Re- 
publicanism, but opposing Socialism. He died in 
1893. 

Pro*. any individual of the genus Rana, with 
60 species, the type of a family (Rani doe) of tailless 
Amphibians, containing 26 genera, with 160 species, 
almost cosmopolitan, and the genus is nearly as 
wide in its range, being absent only from South 
America and Australia. The name is also given to 
allied forms, as to the Obstetric Frog ( Alytes obste- 
tric ans), a European species, in which the eggs are 
attached to the thighs of the male, which seeks the 
water just as the young tadpoles are about to come 
out. [Tree-Frog.] The Common Frog (R. tern - 
porwria ) is found near ponds, rivers, ana in marshy 
places all over the British Islands, and has a wide 
range in Europe and Asia. The male is larger than 
the female, and the extreme length does not exceed 
2J inches. There are four digits on the fore limbs, 
and five, united by a membrane, on the hind limbs, 
which are long and muscular, enabling these 
animals to take wonderful leaps. The colour is 
generally greenish-brown, marked with black, but 
alterations in the pigment cells of the skin admit 
of some change, and the limbs are cross-barred 
The tongue is fixed in the front of the mouth, and 
free behind, so that it can be thrown rapidly for- 
ward, and when the prey — insects, small worms, 
or slugs — is secured by the viscid secretion with 
which it is covered, it is then so rapidly retracted 
that the eye can scarcely follow it. The peculiar 
angle in the back of the frog is caused by the fact 
that only the eight anterior vertebrae are separate, 
the rest being consolidated into one bone called the 
urosityle. In winter frogs undergo hibernation, 
generally in the mud at the bottom of ponds. The 
Green or Edible Frog (R, esculenta ) has a wider 
geographical distribution, though it is extremely 
local in England. There is no black mark from the 
head to the shoulder, as in the Common Frog, but 
a light-coloured streak runs down the back. The 
male has large vocal sacs, and his note is much 
louder than that of the Common Frog, in which 
these dilatable sacs are absent. The name 41 Cam- 
bridgeshire Nightingales” is sometimes given to 
the edible frogs found in Foulness Mere, from their 
habitat and their loud croaking, just as in Holland 
these frogs are called “ Dutch Nightingales.” The 
hinder legs are the part generally eaten, and they 
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are said to resemble spring chicken in flavour. 
Professor Mivart calls the Prog “a martyr to 
science,” and in this fact lies its chief interest. It 
is the animal on which students generally begin 
their dissection of vertebrates; in its transparent 
feet the circulation of the blood can be con- 
veniently observed under the microscope ; and to 
watch its development from the egg through its 
larval metamorphosis to the perfect animal is a 
practical lesson in Evolution. The larva or tadpole 
begins Its career as a limbless, fish-like creature, 
living in the water, and breathing by gills; the 
mature form is a normal, four-limbed vertebrate, 
breathing by lungs. This development also throws 
some light on the question of what determines sex, 
for, by high feeding, the proportion of females to 
males in a hundred tadpoles has been raised from 
66 to 92 per cent. [Toad.] 


Froghoppers, ft number of small insects, 
belonging to the Homoptera (q.v.) and the family 
Cercopidm . The best-known English species is the 
cuckoo-spit " ; this is a small yellow insect with 
two pale bands on the fore wings ; it surrounds its 
larva by a frothy mass, which is common on grass 
and bushes. 


Frogmore, a mansion between the Home Park 
and the Great Park, Windsor, built by James Wyatt 
about 1800, and occupied from 1840 to 1861, the 
date of her death, by the Duchess of Kent, Queen 
Victoria’s mother. Here she died, and the Prince 
Consort having passed away in the same year, Queen 
Victoria caused a mausoleum to be erected in the 
grounds. Besides these monuments, the estate con- 
tains the royal garden and dairy. In 19 >1, Queen 
Victoria was herself buried in the Mausoleum. 

Froissart, Jean, born at Beaumont, near 
Valenciennes, about 1337, his ancestors being of the 
bourgeois class. At what precise time he became a 
cleric cannot be ascertained. It was as a layman that 
he was sent, at the age of eighteen, to the court of 
Queen Philippa in England, whither he returned 
again in 1361, after diplomatic errands to Avignon 
and Paris. He appears to have been a favourite 
with Edward lll.’s romantic queen, who encouraged 
his literary tastes and sent him to Scotland with 
a view to collecting materials for his rhymed 
chronicles. On his return he became secretary to 
the captive King John of France, and began to 
store up that curious fund of gossipy information 
which was to delight and instruct posterity. 
Leaving England in 1366, he went to Brussels, to 
Brittany, and to Bordeaux, everywhere ** interview- 
ing” the chief actors in the great events of the 
day. He accompanied the Black Prince as far as 
Dax, but, being entrusted with a mission to England, 
formed part of the retinue that escorted Lionel of 
Clarence to Milan, travelling thither with Chaucer 
and meeting Petrarch at the wedding-feast. Thence 
he passed to Bologna, where he joined the suite of 
Peter, King of Cyprus, and visited Venice, going on 
later to Rome, where the news of Queen Philippa’s 
death gave him a deep shock. He now made his 
way back to his own country, and found new 


patrons in Yoiande de Bar and the Duke of Brabant. 
For some years he settled down as a country priest 
in the village of Lestines, near Buiche, but, falling in 
with Gui, Count of Blois, was induced by him to set 
seriously to work on a prose history of his times, 
and ultimately received from his protector a 
canonry at Chimay. In 1386 he accompanied Gui 
to Blois, and journeyed next to Siuys in order to 
witness the preparations for a naval attack on 
England, and to gather matter for the Flemish 
part of his history. At the age of 61, but full of 
vigour and spirits, he set out for a tour through 
Berry, Auvergne, and Languedoc, ultimately at- 
taching himself at Orthez to the generous and 
brilliant Gaston Phoebus, Count of Foix. On his 
way back to Valenciennes, where he completed his 
fourth book, he was present at the marriage of the 
Due de Berri with Jeanne de Bourbon and at the 
reception of Isabeau of Bavaria in Paris. Gui de 
Blois had now fallen into poverty and evil habits ; 
so Froissart transferred his allegiance to Robert of 
Namur, to whom he dedicated his Chronicles. 
After forty years’ absence, he visited England once 
more, to find all his old friends gone, but to make a 
new one in Richard IT. and to glean much useful 
information. He reappeared in France just before 
the Comte de Nevers set forth on his abortive 
crusade, t he story of which forms almost the last 
chapter of the Chronicle , though the closing words 
recount the death of Richard Ii. in 1400. After 
this the fate of the historian himself becomes 
obscure. Tradition asserts that he died in utter 
poverty ten years later at Chimay, and was buried 
in the church of St. Monegunda. Froissart took 
more pride, no doubt, in his poetry than in his 
prose, but the samples of his verse that have been 
published hardly commend themselves to the 
critical taste of later generations. His prose style, 
on the other hand, is remarkably vivid, simple, and 
effective, whilst the picture that he gives of the 
men anil manners of the 14th century is unrivalled 
in accuracy and good faith. 

Fromentin, Eugene, was bom at La Rochelle 
in 1820, and studied landscape painting under 
Louis Cabat. Ij€s Gorges de la Chiffa in the Salon 
of 1847 brought him at once into notice, and among 
many other works of succeeding years may be 
mentioned his Enterrement Maure , Volcurs de JVuit , 
Jlaltt 5 de Mu letters, Bivouac Arahe , and Fauconnier 
Arahe , the last of which is in the Luxembourg 
Gallery. Equally skilful with the pen as with the 
brush, Fromentin produced several charming 
volumes of fiction and travels. Dominique ap- 
peared in the Revue des Deux Mondes in 1862, 

PSlerinages^Un l£tt dam le Sahara? line Annie 
dam le Sahel. He died suddenly at La Rochelle in 
1876. 

Fronde* the name given to a political party in 
France, which, during the minority of Louis XIV., 
resisted the tyrannical government of the Prime 
Minister, Cardinal Mazarin. Mazarin, himself an 
Italian, made himself odious to the nobility by the 
favour he showed to foreigners, especially his 
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agent, Emeri, to the people by bis burdensome 
taxation, and to the Parlement of Paris by forcing 
them to register his financial edicts. Fronde was 
the name of a sling used by the urchins of Paris 
in their street squabbles; frondeur denoted a 
“grumbler” as well as a “slinger,” and it was 
haps in this sense that the name was adopted 
the leader of the party, Paul de Gondi, Cardinal 
de Betz. Mazarin having in 1648 arrested certain 
members of the Parlement, who had caused the 
downfall of Emeri, the Parisian mob took up arms 
and forced the Minister and the queen-mother, 
Anne of Austria, to fly to Ruel, and afterwards, in 
1649, to St. Germain. The Parisians were joined 
by De Retz, the Due de Longueville, Turenne. and 
other nobles, but the Court party were saved by 
Cond6, who besieged Paris, and a compact signed 
at Ruel in April closed the struggle of the Old 
Fronde. The New Fronde arose simply out of the 
personal dislike of the great nobles for Mazarin, 
whom they sought to overthrow by intriguing with 
Spain. Cond6, Conti, and Longueville were arrested 
in January, 1660, but Turenne marched towards 
Paris with a force of Spaniards. His defeat at 
Rethel (December) and the mutual distrust of the 
leaders led to the breaking up of the party. The 
Frondeurs returned to their allegiance, with the 
exception of Cond6, who was defeated by Turenne 
near Paris (July, 1662), and at last sought refuge 
in Spain. The declaration of a general amnesty 
(1663) was followed by the return of Mazarin and 
the complete triumph of the royal power. 

Frontenac, Louis, Comte de, was bom in 
1621, and, having entered the French army, became, 
after a distinguished military career, Governor- 
General of Canada in 1678. He built Fort Front- 
enac on Lake Ontario, was recalled to France in 
1682, and died in 1698. 

Frost means the condition of temperature when 
below the freezing-point of water. The average 
temperature at any spot in the British Isles is for 
no part of the year below freezing-point (32° Fahr.), 
though exceptional circumstances may bring about 
a period of frost extending over a large area for 
several days in succession. Such weather is usually 
settled, with high barometer and little wind. The 
ground in a given locality may be warm, but the 
air above it below freezing-point. This is the case 
when the growing warmth of early morning causes 
the heating of the layers of air nearest the ground, 
and a slow flow downwards of the colder upper 
layers. Conversely, the air may be above 32° Fahr. 
and the ground below that temperature, as when 
rapid radiation after sunset from the earth into a 
clear atmosphere above causes the earth to cool 
faster than the air. If there is but little water- 
vapour in the air under such conditions, the dew- 
point (q.v.) may be below 32° Fahr., and, that temp- 
erature being attained at night-time, dew will be 
deposited in the crystalline solid form. This is 
known as hoar-frost (q.v.). 

Frost-bite. The circulation of the blood in 
the more exposed parts of the body may be so 
obstructed by subjection to the influence of extreme 


cold, and the vitality of the tissues of the affected 
parts may become so depressed, that a localised 
mortification or gangrene (q.v.) results. The jmorti- 
fication may be the immediate effect of the exposure 
to cold, or may be consecutive to the inflammatory 
reaction which is set up in the benumbed tissues. 
The symptoms do not essentially differ from those 
of gangrene arising from other causes ; if the injury 
to the parts be considerable, there is an actual 
“ slough " formed, a “ line of demarcation ” being set 
up between the living tissues and those which have 
perished. Frost-bite is rare in Britain, though 
it may occur in poorly-fed and badly-clothed 
persons, who are exposed to extreme cold ; it has 
been known on the Continent, however, to work 
great havoc in the case of an army undergoing a 
winter campaign. In cases of threatened frost-bite 
it is important not to apply warmth too suddenly 
to the injured part. Rubbing with snow has been 
found useful; and, as soon as practicable, the 
application of cotton wool or flannel Bhould be 
resorted to, and absolute rest enforced, while the 
gradual re-establishment of the circulation is en- 
couraged. If heat is applied at once, inflammatory 
reaction is apt to occur, and gangrene may result. 

Froude, James Anthony, was born at Dart- 
ington, Devon, in 1818, being the youngest son of 
the Archdeacon of Totnes. From Westminster he 
went to Oriel College, Oxford, where his brother, 
Hurrell Froude, was in the thick of the Tractarian 
movement, with which he for a time also associated 
himself. He was elected to a fellowship at Exeter 
College, and in 1844 was ordained a deacon. A 
change, however, was coming over his religious 
views, and the publication in 1848 of The Nemesis of 
Faith led to his resignation of his fellowship and 
the abandonment of teaching as a career. He now 
joined the staff of the Westminster Review , devoting 
liimself also to the collection of materials for his 
great work, The History of England from the Fall 
of Wolsey to the Defeat of the Spanish Armada. 
The first instalment of the book appeared in 1864, 
and the twelfth and concluding volume was pub- 
lished in 1870; some of his views — especially as to 
the elevated character and policy of Henry VIII. — 
proved inacceptable to popular taste, whilst the in- 
accuracy of his statements of fact arrayed against 
him the great majority of professed historians. In 
the meantime Mr. Froude had reprinted a selection 
of his most brilliant essays under the title of Short 
Studies on Great Subjects, and had accepted the 
editorship of Fraser's Magazine. In 1872 he took 
advantage of the new Act to rid himself of his 
deacon’s orders, and he spent some time lecturing 
in the United States in support of Protestant 
ascendency in Ireland. The pith of these dis- 
courses furnished a book on The English in Ireland 
in the Eighteenth Century. Lord Beaconsfield sent 
him in 1874 to South Africa with a view to in- 
vestigating the causes of Kaffir discontent and 
formulating a scheme of Colonial federation. Very 
little resulted from his visit except Two Lectures on 
South Africa. Biographical sketches of Julius CassAr, 
John Bunyan, and Thomas & Becket, with some 
pages of memories of the High Church movement, 
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were ail that, he gave to the world during the five 
years preceding 1881, when, as literary executor of 
Thomas Carlyle, he brought out a history of the first 
forty years of that sage's life. Two further volumes 
of Reminiscences were followed next year by the 
Letters and Memorials of June Welsh Carlyle . The 
revelations made in these volumes gave rise to much 
bitter controversy. Ooeama came out in 1880, and 
two years later he took for his theme The English 
in the West Indies. A novel, The Two Chiefs of 
Lunboy, was published in 1881), whilst A Life of 
Lord lteaconsfield appeared in 1890. In 1892 Lord 
Salisbury appointed him to succeed Freeman as 
Regius Professor of Modem History at Oxford. 
He died in 1894. 

Frond*, Richard Hurbell, the eldest brother 
of the historian, was born in 1803, and went from 
Kton to Oriel College, Oxford, whore he became 
fellow and tutor. A close friend of Newman and, 
Keble, he entered with ardour into the Tractarian 
movement, and wrote Nos. IX. and LXI11. of the 
Tracts for the Times . His impressionable nature, 
wrought to feverish excitement by the consumptive 
tendencies that undermined his health, carried him 
more rapidly forward than his contemporaries, and 
the publication of his writings after his premature 
death, in 1836, gave a more distinctly Romanising 
aspect to tho Oxford reform than it had as yet 
assumed. 

Frond*, William, brother of both the fore- 
going, was born in 1810, and, after being educated 
at Westminster and Oriel, where he took a first 
class in mathematics, adopted the profession of 
civil engineer. As Mr. Brunei’s assistant, he helped 
to make the Bristol and Exeter Railway, but retired 
in 1846 from t ho active exercise of his profession, 
and devoted himself to investigating the laws that 
govern the stability of ships and the best means of 
overcoming the resistance to speed offered by the 
friotion of water or air. A long series of experi- 
ments lod him to conclusions that have been of the 
highest value to naval constructors. He was con- 
sulted by the Admiralty, especially as regards the 
building of the Devastation and the Inflexible, and 
served on the committee of 1871 to inquire into 
the designs of ships of war. He died in 1879. 

Fructose. [Lkvulosk.] 

Fmit, a term used generally in a very loose 
sense for the structures that follow the flower in 
the higher plants, especially when they are succu- 
lent or sweet, and sometimes extended even to 
other parts of the plant. A strawberry, a mulberry, 
a fig, or a pineapple are usually called fruits, and 
even a tart made from the leaf-stalks of the rhubarb 
is sometimes thought of us a fruit-tart, whilst we 
hesitate to apply the term fruit to n nut, a pea-pod, 
a gram of corn, a poppy-head, or a vegetable 
marrow. BotamcaJly, however, a fruit, may be best 
defined as the fertilised gynjcoeum of a flower, 
together with those adjacent structures (belonging 
to the same flower) that enlarge and adhere to it 
In consequence of fertilisation. Such “ polvthal- 
amio ” structures as the mulberry, the fig, and the 
pine-apple, which not only involve other parts than 


the gynseceum, but are also each made up of many 
flowers, may well be kept apart under the name of 
infruitescences (q.v.). Among “ monothalamic ” 
structures — i.e. those formed from a single flower, 
we may distinguish true fruits , those consisting 
solely of gynseceal structures, from pseudocarps , 
those to which other parts contribute. The walls 
of the fertilised ovary in the former are termed the 
pericarp , and this consists of three layers often 
readily distinguishable, the epicanp (q.v.), mesocarp 
(q.v.), and endocarp (q.v.). In pseudocarps the 
other structures contributing to the fruit are 
mainly derived from the floral receptacle. In the 
strawberry (q.v.), for instance, the numerous carpels, 
constituting the apocarpous (q.v.) and polycarpel- 
lary gynmeeum are scattered spirally over a fleshy 
outgrowth from the conical white receptacle. No 
such structure is present in the buttercup or the 
raspberry, or even in the closely-related genus 
Patentilla. In the rose (q.v.) the dry, apocarpous, 
one-seeded carpels are enclosed in a red, fleshy, 
urn-shaped, receptacular tube. In the apple, the 
cucumber, and all fruits formed from “ inferior ” 
ovaries, the true fruit or gynmeeum is surrounded 
by the adherent receptacular tube, which often 
forms much of the fleshy portion. The terms peri- 
carp, epicarp, mesocarp, and endocarp can hardly 
be properly applied to these pseudocarpic structures. 

After fertilisation (q.v.), or even after pollina- 
tion, the ovary or ovaries commonly increase in 
size ; and, whilst the petals, stamens, and some- 
times the sepals, fall off, nourishment is determined 
towards the gynseceum. This enlargement of the 
ovary sometimes takes place, mainly among culti- 
vated races of plants, without fertilisation, as in 
the sultana raisin and in the seedless varieties of 
the apple and of the Maltese orange. In annuals, 
biennials, and those other plants, such as Alo'6 and 
Agave (q.v.), which, producing only one crop of 
flowers and fruit in their lives, are termed mono- 
car pic, as the fruit ripens the whole plant withers, 
exhausted by the great physiological effort of seed- 
production. In ripening, the ovary or other struc- 
tures either dry up or wither, like autumn leaves, 
or become fleshy. In the former case the fruit, if 
containing more than one seed, is commonly de- 
hiscent, splitting, that is, either into one-seeded 
portions or cocci., which do not themselves split 
[ScHizocARp], or so as to discharge its seeds. 
Fleshy fruits, on the other hand, are mainly inde- 
hiscent. They commonly change colour, turning 
from green to some shade of red, yellow, or, more 
rarely, purple, by modification of their chlorophyll 
(q.v.), and at the same time convert much of their 
acid contents into sugar. 

Some fruits are furnished with wing-like projec- 
tions of the pericarp [Samara], and others with a 
“pappus” of hairs [Cypsela], by means of which 
they are carried by the wind beyond the stifling 

shade of the parent plant. Some dehiscent fruits 

such as those of the balsams, and, to a less extent, 
broom and furze— split so elastically as to throw 
their seed some little distance. Fruit-eating birds 
do not, as a rule, have muscular gizzards, and 
frequently swallow seeds whole and pass them un- 
digested ; but, whilst their seeds are almost always 
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indigestible, succulent fruits, such as apples, are 
attractive to other animals besides birds — deer, for 
example. Even the dry fruits of grasses have been 
observed to be thus disseminated, after being 
swallowed, by locusts. Many fruits are furnished 
with curved hooks, which become entangled in the 
wool or hair of animals, and may thus cause them 
to be conveyed long distances; whilst the stony 
pericarp of some fruits will for some time resist 
the action of sea-water. 

Fruits have been variously classified, and a great 
variety of names applied to the different forms, 
many of which can, however, be neglected, as only 
of exceptional application. No classification can 
hope to be altogether natural, since succulence and 
such types as the capsule have undoubtedly origin- 
ated more than once in independent groups. 
Omitting exceptional cases, the following strictly 
morphological classification of the chief forms, 
most of which are described under separate head- 
ings, may be adopted. Less common fruits, not 
falling under one of its headings, may be described 
by derivative adjectival terms, such as drupaceous, 
capsular , samaroid , etc. 


Monocarpellary (of one carpel)— 

Dry. 1. Legume ( Leguminosmj . 

Succulent. 2. Drupe (Drupacew). 

Col ycarpellary (of more than one carpel) — 

(a) Apocarpous (with distinct carpels)— 

8. Etuerio : i. of follicles [Magnolia). 

ii. of uchenes [Ranunculus, rose, 

strawberry). 

iii. of drupels ( Ruhus ). 

(b) Syncarpous (with united carpels)— 

* 8ni*jrior— 

Dry- 

Dehiscent, exposing seeds ... -j ^ * 

Dehiscent, not exposing seeds 6. Regma, or superior 
Schizocarp ( Gera- 
nium ). 

Dehiscent, winged 7. Samara (Maple). 

Indehiscent 8. Caryopsis (Grasses). 

Succulent 9. Nuculanc, Uva,. or 

superior Berry 
(Grape, Orange). 

** Inferior (necessarily more or less pseudocarpi c)— 

Dry- 

Dehiscent, exposing seeds ... 10. Diploteglura or in- 
ferior capsule (Iris). 
Dehiscent, not exposing seeds 11. Crcmocarp, or in- 
ferior Schizocarp 
(UmMliftrce). 

Indehiscent 12. Cypsela (Compositor). 

18. Nut (Cupuli/erm). 

Succulent- 

Thin-skinned 14. Horry (Gooseberry). 

Thick-skinned 15. Pepo ( Cu curbitacrcn). 

With a core 10. Pome {Pomacece). 


Here the first nine types are all superior, and 
almost exclusively gynasceal in Structure; in the 
first three there is no cohesion of carpels ; in each 
subdivision the simpler dry types precede the 
succulent, and the more dehiscent precede the less. 
Perhaps it might be well to lump the siliqua with 
the capsule, the winged samara with the unwinged 
regma, and the cypsela with the very slightly 
differing nut ; but, as shown by the examples named 
in the table, these types are characteristic of im- 
portant natural orders, and their names are in 
familiar use among sysfcematists. 


Fruit Bat. [Bat, Flying Fox.] 


Fruit Pigeon, any bird of the genus Carpo- 
phaga, with oO species, from the Oriental and 
Australian regions. 

Fruit Sugar. [Lkvtjlose.] 

Fruit Trees and Fruit Growing. [Hob 

TICULTURK.] 

Frumentius, the founder of the Christian 
Church of Abyssinia, and known to his followers in 
that country as Abba Salama, “Father of Salva- 
tion,” is a personage of whom little is known. 
According to tradition, he went out to India with 
two other missionaries about the middle of the 4th 
century, and obtained the favour of the king of 
that uncertain region. Returning to Alexandria, 
he was consecrated Bishop of Axum in Abyssinia 
by Athanasius, who mentions this fact in his letters. 
Some have thought that South Africa was the field 
of his labours, but thero is little evidence to contro- 
vert the direct statement of Athanasius himself. 

Frustum, in solid geometry, signifies that 
portion of a solid contained between any two 
planes of sec^on. In the case of a cone or other 
pyramid the base forms one plane of section, the 
other being taken anywhere between the base and 
the apex ; the term is still further particularised, 
if no inclination of the second plane of section is 
mentioned, to refer to that portion between the 
base and any plane section parallel to the base. 
A frustum of a sphere or other conicoid similarly 
means the volume between any pair of parallel 
plane sections. 

Fry, Mrs. Elizabeth, the daughter of John 
Gurney, a wealthy Quaker of Norwich, was born in 
1780. At the age of eighteen her religious fervour 
was roused by the preaching of {Savory. She 
married Joseph Fry, a London merchant, in 1800, 
and, though she had a large family, contrived to 
devote much of her care to the poor of her neigh- 
bourhood. Her charity and her simple eloquence 
won for her the position of minister amongst the 
Friends. About 1818 her attention was directed 
by Howard's example to the appalling features of 
prison life. Four years later she established the 
Association for the Improvement of Female Pri- 
soners in Newgate, and in 1819, together with her 
brother, Joseph, visited the criminal establish- 
ments in the north and in Scotland. Her bene- 
volent work was recognised by Parliament, and 
soon bore excellent fruit. In 1827 she made a 
tour of inspection in Ireland, and extended her 
observation to lunatic asylums and hospitals. The 
whole of Europe now awoke to its responsibilities, 
and from 1838 to 1842 Mrs. Fry was engaged in 
inquiries, which took her over France, Switzerland, 
Belgium, Holland, Prussia, and Denmark. Unre- 
mitting toil then told upon her health, and in 1845 
her noble life of self-sacrifice was brought to an 
end. Her Memoirs , Journals , and Letters were 
edited in 1847 by two of her daughters. 

Fryxell, Anders, was born in Dalsland, Sweden, 
in 17y5. He graduated at Upsala, entered the 
pastorate, and adopted education as his profes- 
sion. His first published work was entitled Svensk 
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Sprakkera, but his fame chiefly rests on his Beriit- 
telsre ur Svenska Histnrien, which appeared in parts 
for upwards of five-and-twenty years, and at once 
achieved popularity. From 1833 to his death in 
1881 he was professor at Upsala, and also parish 
priest of Sunne. 

Fuad Pasha, Mehmed, bom at Constantinople, 
in 1814, of wealthy and distinguished family, was 
compelled, owing to the confiscation of his father’s 
property, to adopt a profession. Having studied 
medicine, he obtained a post in the Admiralty, but 
abandoned it to enter the diplomatic service. He 
served as first secretary in London from 1840 to 
1843, and, after filling several other positions with 
credit, became Foreign Minister in 1852, resigning 
next year owing to a misunderstanding with Prince 
Menschikoff as to the Holy Places, which ultimately 
resulted in the Crimean War. He served as Com- 
missioner with Omar Pasha’8 army, but in 1855 
resumed his charge of the Foreign Office. Presi- 
dent of the Tanzirnat in 1857, he was sent in 1850 
to make peace between the Druses and Maronites, 
and soon after was made Grand Vizier. In 1857 he 
visited England in t he suite of the Sultan, and in 
1859 he died at Nice. 

Fuca, The Straits of St. Juan dr, connect, 
the Pacific. Ocean with the Gulf of Georgia, 8. of 
Vancouver’s Island. The channel was for long 
supposed to lead into the North Atlantic, but 
Vancouver, at the end of the 18th century, set the 
question at rest. These straits form part of the 
lxmndary between the United States and British 
North America, and in 1872 the Emperor of Ger- 
many, us arbitrator, assigned the Island of St. Juan 
to the first- named Power. 

Fuchsia, a genus of plants, comprising up- 
wards of 50 species, belonging to the order 
Onagratwr, named by its discoverer, Plunder, after 
the German botanist, Leonhard Fuchs (1501-1555). 
They have simple? leaves, usually in opposite pairs; 
pendulous flowers with an inferior ovary ; a funnel- 
shaped, coloured, deciduous calyx of four valvate 
sepals ; four perigynous, convolute petals, generally 
different in colour from the sepals ; eight exserted 
stamens ; a long style; and a four- chambered berry. 
Three species are known from New Zealand, one 
from the Falkland Islands, and the remainder from 
the forests or mountains of Chili, Peru, and Mexico. 
The globose-flowered P. voccinea. was introduced 
into England in 1788 ; the long-flowered F. fulgen s 
in 1837, and since then innumerable hybrids of 
these and other species have been raised. Fuchsias 
may lx? readily grafted, and grow to a large size 
and are perfectly hardy on the sonth-west coasts of 
England. The berries of some kinds are edible but 
insipid. 

Fuchsias, a dyestuff known also under the 
names of Magenta , Bmeine , Ponceau, and others. 
It consists of the hydrochloride (or acetate) 
of romnilins (q.w), and has the composition 
C»H„N,-HCl (or C^H^NsCjH.Oo). It forms fine 
crystals of a metallic green colour, which dissolve 
to a carmine red solution. The dyes, known as 
cerise, cardinal, and many others, contain .this 


substance among their constituents. For dyeing 
cotton, the fabric should be “ mordanted ” [Dyeing] 
with tannic acid, but wool and silk require no 
mordant. 

Fttcino, or Celano, Lake (classic Locus 
Fucinvs ), is situated in the province of Aquila, 
South Italy, 15 miles N. of Sora. Lying between 
two ranges of the Apennines at a height of 2,276 
feet above the sea, and having a length of 10 miles 
and a breadth of 7 miles, it has always been a 
source of danger through inundation to the valleys 
below. The Emperor Claudius drew off the over- 
flow by means of a tunnel to the river Garigliano, 
but this outlet became blocked, and was only 
cleared in 1862 at immense cost by a Neapolitan 
company. 

Fuchs, an important genus of olive-brown sea- 
weeds, giving its name to the order Fucacese, and 
including the common bladder- wracks (F. vest- 
culosus and F. nodosus ), which cover so large an 
area of the tidal rocks of our coasts. They have a 
flat thallus, branching in one plane, often with large 
air-bladders hollowed out of their tissue as floats. 
The only known method of reproduction is sexual, 
the anthcridia and oogonia being, either together 
(monoecious) or separately (dioecious), in globular 
cavities, known as conceptacles , sunk in the warty 
extremities of the branches. The antheridia are 
lateral or branched hairs ( hyphtr ), and the proto- 
plasm of each ovoid antheridium breaks up into 
numerous pointed and laterally Mediate anthero- 
zoids. The oogonia terminate short hyphse, and 
their contents break up into eight relatively large 
oospheres. These escape from the conceptacle 
through its ostiole or mouth into the water ; are 
impregnated by numerous antherozoids, the cilia of 
which impart to them for a time a rolling move- 
ment ; and, acquiring a. cell-wall and settling down, 
germinate by cell-division without any resting 
period. They are largely used in the manufacture 
of kelp (q.v.). as a source of iodine and as a manure. 
F. vcsievlosvs is the badge of the clan M‘Neill. 

Fuegians, the inhabitants of Tierra del Fuego, 
of whom t here are three distinct ethnical groups : — 
(1) The Onas in the east (King Charles South 
Land), who are Patagonian intruders from Argen- 
tina ; (2) the Alacalufs in the west, intruders from 
the Chilian Cordilleras, and akin to the Araucanians 
of that region ; (3) the Yahgans of the southern 
islands, who are the true aborigines of the archi- 
pelago ; total population, 8,000, of whom 2.000 arc 
Onas, 3,000 Alacalufs, and 3,000 Yahgans. Of these 
groups the Yahgans have come into most frequent 
contact with explorers, and to them alone missionary 
work has hitherto been extended. Hence most of 
the published accounts of the Fuegians refer to 
these aborigines, who are at an extremely low grade 
of culture, and of a debased physical type, charac- 
terised by small stature (4 feet 10 inches to 5 feet 4 
inches), low brow, high cheek bones, flat nose, 
tumid lips, dark chocolate colour, loose, wrinkled 
skin, black, restless eyes very widely apart, coarse, 
black, lank hair, head and chest disproportionately 
large compared with the slender and outwardly 
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curved legs. The mental qualities are at the same 
low level, as shown by the brutal treatment of their 
women, who, when old and useless, are often eaten ; 
by the lack of affection for their offspring, who in 
rough weather are cast overboard either to pro- 
pitiate the storm-gods or to lighten the canoe ; and 
by many repulsive practices connected with their 
food and social habits. There is no tribal or social 
organisation, each family circle living apart with 
no hereditary or even temporary chiefs. The lan- 
guage, which shows no affinity to any other 
American idiqm beyond its general polysynthetic 
structure, has root words only for the first four 
numerals; it has been reduced to writing by the 
English missionaries, who issued a translation of 
St. Luke in a peculiar script in 1881. (Darwin, 
Voyage of the “ Beagle ; ” W. Parker, The Wild Tribes 
of Tierra del Fuego , in Transact Unis of the Ethnol. 
Soc., 1861 ; South American Missionary Magazine , 
passim ; Lieut. Bove, in Guido Cora’s Cosmos , 1883 ; 
A. H. Keane, art. Tierra del Fuego , in Encyc . Brit., 
new ed.) 

Fuels. The term 44 fuel ” is generally under- 
stood to include all substances the combustion or 
burning of which is practically utilised for the 
production of heat. It therefore includes a large 
number of substances, which may be conveniently 
divided into solid , liquid , and gaseous fuels . Under 
the first class are included wood, peat, charcoal, 
coke, the various varieties of coal, together with a 
number of manufactured products called “ patent 
fuel.” Of liquid fuels, petroleum is by far the 
most important ; while coal-gas, natural, and waste 
furnace gases are the gaseous fuels in most common 
usage. The value of any fuel is largely dependent 
upon its calorific power — i.e. the weight, in pounds, 
of water which can be raised through one degree 
Centigrade by the heat evolved by the combustion 
of one pound of the material. This is usually de- 
termined practically, but it may be generally ap- 
proximately calculated from a knowledge of the 
chemical composition of the substance. The 
calorific intensity of a body is the maximum tem- 
perature theoretically obtainable by the combustion, 
and it is evident that for many purposes a high 
intensity is of more importance than great calorific 
power. It evidently depends upon the latter, but 
is also affected by the quantity and nature of the 
products of combustion, high specific heat in these 
products diminishing t he intensity. Thus, although 
the calorific power of hydrogen is four times that 
of carbon, the intensity is much less owing to the 
high specific heat of the water formed by its com- 
bustion. Other considerations, however, also enter 
into the actual utility or value of fuels, as e.g. the 
ease with which combustion is started, and the 
mode in which it progresses, the size of the flame, 
cleanliness of the fuel, its ease of working, quantity 
of ash, bulk, nature of the products of combustion, 
and other details of a more or less practical nature. 

Wood is very useful as a fuel for domestic pur- 
poses, when it can be obtained cheaply. In large 
towns, however, its cost and bulk render it unsuit- 
able, while also, owing to the large amount of 
moisture contained, it is not well adapted for 


metallurgical operations where high temperatures 
are required. Still in many parts of the Continent 
dried wood is used to a large extent even in metal- 
lurgy. 

Peat is a product of the decay of plants, chiefly 
mosses, in marshy regions. Its composition is 
intermediate between those of wood and coal. 
Where it occurs plentifully it is frequently used, 
but is almost entirely restricted to these districts, 
and to domestic usage, for the same reasons as 
apply in the case of wood. 

Coal , in its different varieties, as lignite , bitumi- 
nous , anthracite , etc., forms by far the most im- 
portant fuel. It is very largely employed both for 
household and manufacturing purposes. The com- 
position of coal, neglecting the ash, varies from 
carbon 70 per cent., hydrogen 5 per cent., and 
oxygen 25 per cent., in lignite ; to carbon 95 per 
cent, and hydrogen and oxygen 2T> per cent., each 
in anthracite ; while the quantity of the ash varies 
from 50 to 2 per cent. 

Coke and charcoal are obtained by heating coal 
and wood respectively, without access of air. They 
both give high tern pemtu res by their combustion, 
and burn with clear flames, depositing no soot. 
They are hence well adapted for metallurgical 
operations, in which they are largely employed, but 
are also used for domestic purposes, especially on 
the Continent. 

44 Patent Fuel” The various forms of patent 
fuel consist generally of 44 small coal,” mixed with 
some substance necessary to give coherence to the 
mass. For this purpose pitch, tar, asphalt, treacle, 
etc., have been employed, but as yet none have 
proved entirely satisfactory. 

Petroleum . This includes a large number of 
mineral oils, which occur naturally, principally in 
America and Russia. It is burned either in troughs 
or as a spray formed by means of a blast of steam 
or hot air. It is also much used for production of 
gas, which is then burned. Owing to its cleanliness, 
ease of working, and to its occupying a smaller 
bulk than coal, it forms, wherever plentifully ob- 
tained, a very economical fuel. 

Natural Gas , i.e. the gases which emanate from 
the soil or from bore-holes, chiefly in the petroleum 
districts, more especially in Pennsylvania. Within 
t he last ten years the use of natural gas has very 
largely increased for purposes of heating or illu- 
mination. Thus, at Pittsburg over 250,000,000 
cubic feet of gas are at present delivered daily, the 
bore-holes or wells numbering over 100, while the 
wells in some places have yielded a continuous and 
apparently undiruinishing supply for years. 

Coal Gas. Producer gases, obtained by heating 
coal (or other fuel) in chambers known as pro- 
ducers , have been used for many years for the 
heating of steel furnaces. Latterly, however, the 
use of ordinary coal-gas for domestic purposes, as 
in stoves, etc., has also been largely increasing. 

Waste Furnace Gases , i.e. the gases escaping 
from blast furnaces, contain usually a fair per- 
centage of the combustible carbon monoxide, CO, 
and are used frequently in manufacturing operations, 
where a high and constant temperature is not an 
essential. 
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Fuero, in Spain, a word used in the sense 
of a collection of laws. It was applied to the 
Visigothic code (Fuero Juzgo), when it was trans- 
lated from the Latin, but it usually denoted a 
charter granting municipal privileges, a meaning 
which was afterwards extended so as to cover all 
forms of local self-government. Some fueros, or at 
least the rights confirmed by them, seem to date 
from the Koman period, and to have remained un- 
disturbed during the Visigothic occupation. The 
earliest fuero in the form of a written charter — 
that granted to Leon in 1020 — comprises both a 
fuero general for the province and a fuero municipal 
for the town, both embodying much earlier rights. 
With the progress of monarchy in Spain, and the 
concent ration of all power in the king’s hands, most 
of the fueros disappeared, but those of Navarre 
and the Basque provinces were preserved rill within 
a recent period. A fuero always provided for some 
form of self-government by means of a freely- 
elected assembly, such as the Cortes of Navarre 
and the Juntas of the various Basque provinces, 
subordinated to a Junta General, which met under 
the oak of Guernica in Biscay. In the Basque 
provinces the administrative body consisted of a 
corregidor, who represented the king, and two 
deputies and six regidors, appointed in the Junta 
General. The privileges of these provinces, which 
in the main resembled those of other districts pos- 
sessing fueros, included self-taxation, an inde- 
pendent system of jurisdiction, almost complete 
freedom of trade, and the control of their own 
military forces, with exemption from liability to 
serve in the Spanish army. The Basque fueros were 
suppressed in 1833, and, though restored by Isabella 
in 1830, were finally abolished after the Car list 
rebellion in 1873-76. The word fuero has yet 
another sense, denoting the customs regulating 
land-tenure, inheritance, etc., which varied greatly 
in different localities. 

Fuerteventura, one of the Canary Islands, not 
quite so mountainous as the others of the group. 
Its capital is Betancuria ; it has an area of .about 
750 square miles. 

Fuggor. the namo of a Swabian family that rose 
from humble mercantile position to princely rank. 
John Fuggkr, the founder of the house, was a master- 
weaver at Graben, near Augsburg, a member of the 
Westphalian Vehmgoricht, and a fairly prosperous 
citizen, who died in 1400, leaving a modest fortune. 
His eldest son, Andrew, was the progenitor of the 
noble Fuggors vom Reh, extinct for over three 
centuries. The second son, Jacob, remained a 
weaver, but accumulated a large fortune that was 
shared by three brothers, Ulrich, Jacob, and 
George. All were ennobled by Maximilian in return 
for timely loans, and together they built the famous 
almshouses known as the Fuggerei at Augsburg. 
George alone handed on the name and business to 
the next generation, and his two sons, Raimond 
and Aktonhts, were the wealthiest men of their 
day and strong opponents of the Reformation. 
Charles V. stayed in the house of the latter at the 
Diet of Augsburg in 15 JO, and was warmed by a fire 
of cinnamon kindled with his own bond. Such 


generous hospitality met with its reward, and the 
brothers were not only made princes, but received 
large grants of land and the privilege of issuing 
currency. Antonins died in 1560, leaving six mil- 
lions of gold crowns as well as vast landed estates 
all over the world. The families of both still exist 
as the Fuggers of Kirchberg and Weissenhorn, 
enjoying the highest hereditary honours in Bavaria 
and Austria, and being allied by marriage with the 
best blood in Germany. 

Fugitive Slave Laws, laws passed by the 
United States of America, enacting that slaves who 
escaped from one state, where they were legally 
held to “ service," into another, should be given up, 
when claimed by their owners. The original Act 
of 1703 gave place in 1850 to a harsher measure, 
which compelled the citizens of a state to give 
active assistance in the reclamation of slaves, and 
made it a j>enal offence to aid their escape. The 
law was repealed in the course of the Civil War. 

Fugue (Latin fug a, flight), a musical composi- 
tion, in which a subject, introduced by one part, 
is copied successively by the other parts in accord- 
ance with certain rules. After its introduction by 
the first part, the subject is repeated by the second 
part either in the fourth or fifth, while the first 
part is so arranged as to agree with it, both parts 
bring so regulated that the first cadence may be on 
the fifth of the key. The subject is then resumed 
in the same part as at the commencement, but by 
a different interval, and after a rest of a whole or 
half a bar, or even longer. The second part is 
brought in before the first part is concluded, the 
second cadence being in the third of the key. 
Finally the subject, being introduced by either 
part., is taken up sooner than at first by the other 
part, and the parts are then united and brought to 
a. close bv a final cadence. There are various forms 
of fugue— such as fug a dopjria, “double fugue,” in 
which t wo subjects begin at once in different parts ; 
fuga homophone,, in which the answer and imitation 
of the subject arc in unison ; fuga irregularis, “ free 
fugue,” in which the subject is not treated accord- 
ing to the strict l&ws of fugue-writing, etc. Vocal 
fugues are subject to the same rules as those 
written for instruments. Sebastian Bach holds the 
most distinguished place amongst fugue-writers. 
These include all the eminent composers of both 
old and modern times, but none of them has ap- 
proached him in this branch of music. 

Fujisan, a volcano in the island of Niphon, 
Japan, where it is regarded as sacred. It attains 
the height of 14,127 feet, and is conspicuous 
from Tokio, the capital, w r hence it is about 60 miles 
distant. 

Fulahs (properly Pulo.Pullo, plural Fulbe), 
one of the great nations of Central Africa, who 
have been politically dominant in West Soudan 
and Adam&wa since the close of the 18th century, 
when the Hausa states were overthrown [Hausa], 
and the Fulah empire of Sokoto founded by the 
Mohammedan reformer, Dan-Fodio (Othm&n Dan- 
Fodi6). The name occurs under many variants, 
such a a Fula of the Mandingans * Fuldji % FelUmi t 
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Fellanchi of the Hausas ; Fulata, Felldta of the 
Kanuri (Bornu); Afut, Ifalan of the Southern 
Tuaregs (Berbers), Afellen, J/ellenen of the Northern 
Tuaregs ; Fulldn , Felldta of the Arabs ; Fulahs, 
Fuli , Pen!, Poul of European writers, besides Pular , 
Fulfulde , and other erroneous forms. The original 
seat of this remarkable people, at least in historic 
times, are the two districts of Futa-Toro on the 
left (south) bank of the Senegal river from Falemm6 
to the coast, and Futa-Jalon (Fuladugu) in the 
Upper Senegal basin. Here alone are found large, 
unmixed Ffilah populations ; here alone the Ftilahs 
have preserved their racial purity ; here dwell, or 
originally dwelt, the Jel , Baa, So, and Ileri, who, 
according to the national genealogies, form the 
four great brandies of the Fill ah race ; lastly it 
was from these districts that the Ffrlahs under 
their fanatical leader, Dan-Fodio, overran a great 
part of Soudan, reducinginnumerable petty Moslem 
and pagan states, establishing their political supre- 
macy from the Niger to Lake Chad, and founding 
a vast number of scattered pastoral Fftlah com- 
munities throughout the whole of West and Central 
Soudan as far east as Wadai and Da r- For. This 
great wave of political conquest, religious pro- 
pagandism, and social migration has thus spread 
in the direction from west to east, though the race 
itself appears to have moved in remote prehistoric 
times from the east or north-east westwards to 
their present homes in the Senegal basin. Barth 
brings them from the oases south of Morocco and 
Twat; and, if his view be correct, they may be 
identified with the Leukrethiopians (“ White Ethio- 
pians”) whom Pliny places south of the Mauri- 
tanian Gaetulians between the Libyo-Egyptians and 
.the Negroes north and south. Their widespread 
diffusion eastwards has been followed by extensive 
intermingling with other peoples, so that the Fhlahs 
of Gondo, Sokoto, Adamawa, and other regions are 
not now always distinguishable from the surround- 
ing Negro and Negroid populations. But when 
studied in Futa-Toro and Futa-Jalon, where they 
have kept aloof from the neighbouring Senegambian 
aborigines, the Fhlahs are at once seen not to be 
Negroes. De Guirodon, who knew them well, 
speaks of their reddish-brown or light chestnut 
complexion, crisp but not woolly hair, straight and 
even aquiline nose, regular features, small, slim, 
and shapely figures, small, well-formed, and other 
traits which separate them entirely from the 
Negro, and seem to affiliate them rather with the 
Hamitic (Berber), But if they are originally 
Hamites, they have lost their Hamitic speech, the 
KOlah language lielonging distinctly to the agglu- 
tinating order common to nearly all the Soudanese 
Negroes. Some of the grammars, however, com- 
posed by Reichardt, Krause, and others profoundly 
ignorant of this idiom, have given rise to strange 
misconceptions regarding its true character. (Capt. 
Th. Griraal de Guirodon, Lea Pu>h, 1887 ; R. M. 
Macbriar, Grammar of the Fulah Lmguage, 1854 ; 
General Faidhorbe, Grammaire, etc., de la Lcmgue 
Poul , 1882.) 

Fulcrum, in any form of lever (q.v.), is that 
point of the instrument which is held in a fixed 


position. Levers are conveniently classified ao 
cording to the position of the fulcrum in relation 
to the points of application of the force applied by 
the operator and of the load. 

Fulda, a fortified town in the province of 
Hesse-Nassau, Prussia, on the right bank of the 
river Fulda. Here St. Boniface founded early in 
the 8th century, through the agency of Sturnmis, a 
great Benedictine monastery, which, like Tours in 
France and Iona in Scotland, became the centre of 
missionary work for all Germany. The prince- 
bishops of Fulda were in 988 recognised as primates 
of the Teutonic abbeys ; but in the following cen- 
tury the power and character of the foundation 
declined, and has never been recovered. The 
cathedral now extant is the fourth that has been 
built on the site of the original structure, where 
Boniface was buried. The episcopal palace and 
several seminaries also testify to the past import- 
ance of the town, which is dependent for its modern 
prosperity on the manufacture of woollen and 
linen goods, earthenware, and tobacco. 

Fulham, a suburb of London, on the Middle- 
sex bank of the Thames, opposite Putney, and 5J 
miles from St. Paul’s. Long before the Conquest. 
Fulham was associated with the see of London, 
and in the reign of Henry VII. Bishop Fit/.- 
james built the modest red-brick palace in which 
his successors still reside for a portion of the 
year. The gardens of 40 acres, surrounded by 
a moat, are scarcely inferior to those of Lambeth. 
The parish church of All Saints in the Decorated 
English style is full of interesting monuments from 
that of Dr. Butts, Henry VIII. 's physician, down 
to the tomb of Theodore Hook. Fuiham contains 
an orphanage, a reformatory, and manufactories of 
pottery and other goods. Its population is rapidly 
increasing, and by the Reform Bill of 1885 it is con- 
stituted a separate borough, returning one member. 
Pop. (1901), 249,534. 

Fulica. [Coot.] 

Fuligula. [Pochard.] 

Fuller, Andrew, the son of a small farmer, 
was born at Wicken, Cambridgeshire, in 1764. 
Whilst helping in the work of the farm, he began 
to preach to the Baptist congregation at Soham* 
and in 1775 was ordained as pastor there. In 1782 
he was transferred to Kettering, where he had the 
advantage of meeting with some of the leading 
Nonconformist thinkers. His views now broadened, 
so as to lead him away from hyper-Calvinism, 
though he never swerved from the cardinal doctrine 
of salvation by grace. To advance his opinions he 
published The Gospel Worthy of All Acceptation, 
and after twenty years of controversy secured 
something like a triumph. The Gospel Its Own 
Witness is a more purely theological treatise 
directed against Socinianism, whilst several other 
volumes and pamphlets give proof of his earnest 
purpose and active mind. His greatest achieve- 
ment was the establishment, in 1 792, of the Baptist 
Missionary Society, over which he exercised un« 
remitting watchfulness till his death in 1815. 
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Fuller, Thomas D.D., was bom at Aldwincle, 
Northamptonshire, in 1608. Possessing excellent 
abilities, lie went to Queen’s College, Cambridge, 
where hie uncle was president, and took his M.A. 
degree in 1628. For a year or two he held a 
curacy in Cambridge, but in 1631 he received a 
prebend in Balisbury, and, soon afterwards, the 
rectory of Broadwindsor, Dorset, where he spent 
six years in parish work and in composing The 
Holy War , in which he deals with the Crusades, 
and The Holy and l*rophane State*, a series of 
character sketches. Meanwhile his own social 

J iualities and literary merits, with the help of 
amily interest, had brought him into prominence 
as a popular London preacher and a member of 
Convocation. In 1640 was published bis first 
volume of sermons, Joseph's Parti- Coloured Coat , 
and in that year he married, lie wo* sent to 
Oxford with the Westminster Petition (1643), but 
his mission broke down. That year also witnessed 
the death of his wife and his own flight to the 
king at Oxford. He showed his devotion to the 
cause by joining Lord Hopton’s regiment as chap- 
lain, and he subsequently took part in the de- 
fence of Basing House, whence he proceeded to 
Kxotor, and tqxmt two years in that city. During 
this period he was assiduously collecting materials 
for his Church History and his Worthies of England. 
He now came to terms with the Parliamentarians, 
and returned to London, where in 1646 he brought 
out his Life of Andronicus , a veiled satire on the 
Koundhead leaders, and followed it up with (food 
Thoughts in Worse Times, The Wounded Conscience , 
and a translation of the Annates of Ussher. Lord 
Carlisle now gave him the curacy of Waltham 
Abbey, and here he sett led down to his great task 
— the completion of the Church History , which ap- 
peared in 1655. Before this he had composed .4 
Pisgah Sight of Palestine (1650), and was attacked 
by South and Peter Hoylin. The Hon. George 
Berkeley gave him the living of Crawford in 
1658. and next year was printed his reply to 
Hcylin under the title The Appeal of Injured 
Innocence. The proposal to institute an oath of 
fealty to the Commonwealth drew from him, in 
1660, An Alarm to the Counties of England and 
Wales, and Mixt Contemplations in Better Times , 
wherein the approaching Hestoration was plainly 
foreshadowed. He visited Charles II. at the 
Hague just before that event, which he celebrated 
In a poem entitled A Panegyrick to His Majesty on 
Ms Happy Jteturn. His preferments were at once 
restored to him, but he diet not enjoy them long, for 
an attack of typhus carried him off in 1661, before he 
had prepared the Worthies for the press. He was 
remarkably froe from narrow prejudice and imbued 
with shrewd practical wisdom as well as with a 
love of goodness and truth. 

Fuller'® Earth is a clay or marl which 
generally occurs associated with chalk or oolite 
formations. It has a soft, unctuous feel, and has a 

r Uc gravity of 1*8 to 2*2. It is used in the 
rising of cloth —fulling—m it extracts the 
greasy materials employed in the preparation of 
the wool. It varies in colour from blue to yeUow, 


and its composition generally approximates to the 
following :—8ilica, 6U per cent. ; alumina, 10 per 
cent. ; oxides of iron, 5 per cent. ; lime, 6 per cent. ; 
magnesia and alkaline compounds, 4 per cent. ; 
water, 15 per cent. 

Fulmar, any bird of the cosmopolitan genus 
Fulmarus, with 40 species. The Fulmars are gull- 
like petrels, with the characters of the family 
(Procellariid®) ; the bill is strong and hooked, and 
bears the nostrils united in a single tube; the 
wings are long and well adapted for swift and 
sustained flight, for these birds rarely return to 
land except for nesting, or when driven there by 
gales ; and the hind toe is replaced by a claw. 
The common Fulmar, or Fulmar Petrel ( F 
glacialis ), has its home in the Arctic regions, 
sometimes straying to Britain, and it is said to 
nest in St. Kilda. The length of an adult male is 
alx>ut 16 inches, and the summer plumage of both 
sexes is white on the under surface and bluish-ash 
above. They feed on fish, molluscs, offal of any 
kind, and are said to pick the parasites from the 
skin of living whales. Fulmars are important to 
the natives of Northern and Arctic Europe for their 
feathers, down, flesh, and oil. This oil has a 
peculiarly strung odour, and the birds disgorge it 
as a means of defence. 

Fulminates are metallic salts of a hypothet- 
ical fulminic acid (q.v.), or fulminate of hydrogen, 
and all explode violently when struck or heated. 
The salt most commonly used in explosives is ful- 
minate of mercury. 

Fulminating Gold. A compound of the 
composition Au/J^NHA the preparation and pro- 
perties of which have been long known, being de- 
scribed by Basil Valentine in the 15th century. It 
is best prepared by the action of ammonia upon 
gold hydroxide Au(OH) 8 . It is a greenish brown 
powder, which explodes very violently upon percus- 
sion or heating. 

Fulminating Mercury, or Fulminate of 
Mercury, is a white crystalline solid of specific 
gravity 4*4, which dissolves in hot but not in cold 
water. It explodes violently when struck or heated, 
or subjected to the electric spark, the violence of 
the explosion being greater than that of an equal 
quantity of gunpowder. It is prepared by dissolv- 
ing mercury in nitric acid and then adding alcohol, 
but its preparation is attended with considerable 
danger. It has the composition CyigN/y and is 
used in the manufacture of detonators for nitro- 
glycerine etc., and of percussion caps. 

Fulminating Silver, or Fulminate of Sil- 
ver (C^AgaNjOj), is prepared in a similar manner to 
that employed for the mercury compound. It forms 
white, needle-like crystals possessing a bitter taste. 
It explodes with extreme violence at very slight 
disturbances, as e.g . rubbing with a glass rod, even 
under water. It is soluble in ammonia, forming an 
ammonium silver compound C 2 (NH 4 )AgN 8 O t , 
which is even more violently explosive than the 
silver compound itself. It should be needless to 
state that the preparation should never be at- 
tempted except by those perfectly conversant with 
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its properties, as the precautions absolutely neces- 
sary to prevent most dangerous explosions are 
extremely numerous and delicate. It is used in 
cracker bonbons. The term fulminating silver is 
also applied to an explosive compound of composi- 
tion Ag a O.NH 3 , prepared similarly to fulminating 
gold. 

Fulminic Acid. It is doubtful whether this 
acid, corresponding to the fulminate *, has been 
really prepared. It appears to be produced by the 
action of sulphuric acid upon ammonium fulminu- 
rate. It thus forms a crystalline solid melting at 
40°, of composition C a H a N 2 0 3 ; its constitution has 
been a subject of much discussion among chemists. 

Fulminnric Acid, a white crystalline solid, 
salts of which can be obtained by boiling fulminat- 
ing mercury with an alkaline chloride. The acid 
itself can be obtained by action of sulphuretted 
hydrogen upon the lead salt. It has the composi- 
tion C 3 H 3 N 3 0 3 , but its constitution is as yet un- 
known. 

Fulton, Hubert, an American engineer, born 
in 17(15 at Little Britain, Pennsylvania, began life 
as a portrait and landscape painter, but, visiting 
England in 1787 to obtain lessons from Benjamin 
West, became influenced by the Duke of Bridge- 
water and James Watt. He was one of the first to 
experiment in the propulsion of vessels by steam, 
and he built the first practicable steamer in 1807. 
In the meantime ho had also devoted his attent ion 
to submarine boats and torpedoes. He exhibited 
one of the former at Brest in 1801, and subsequently 
in England, and some of the latter were used 
against British vessels in the war of 1812, but 
without much success. Fulton, who had returned 
to New York in 180fi, designed, and, in 1814, began 
to build the first war steamer. He died in 1815. 

Fumaric Acid is an “ unsaturated ” organic 
acid of composition CgHsCCOgH)* which is pro- 
duced together with another acid of similar 
composition, maleic acid, by distilling malic acid. 
It occurs in many plants and fungi and may be 
prepared by a variety of synthetic reactions. It 
forms a white crystalline powder almost insoluble 
in cold water, but dissolves on warming. If heated 
it sublimes at 200° and yields the ‘ anhydride ’ of 
the isomeric acid — maleic. The isomerism of these 
two is remarkable, as their composition appears as 
expressed by ordinary formulae to be identical, and 
its existence is best explained by supposing it to 
be due to a difference in the spatial arrangement of 
the atoms of the molecule, thus : — 

H— C— COOH H — C—COOH 

ii maleic j fumaric 

H— C—COOH COOH-C-H 

These considerations, due to Wislicenus, have been 
latterly very successfully applied to other cases of 
otherwise unexplained isomerism, and have been 
fruitful in their results. [Isomerism, Formulas.] 

Fumigation, the disinfecting of rooms, etc., by 
means or vapours supposed to destroy infectious 
germs. The burning of sulphur, incense, camphor, 
etc., is used for this purpose, but these methods 


have little, if any, real use for purposes of disin- 
fection. 

Fuming Acids. Fuming sulphuric acid, or 
Nordhausen sulphuric, is a concentrated sulphuric 
acid containing some anhydride, S0 3 , dissolved in it. 
It is obtained as a thick, oily, colourless or brownish 
liquid of specific gravity 1*88, by heating green 
vitriol (ferrous sulphate, FeS0 4 -f70H 3 ). When ex- 
posed to air it evolves dense white fumes of the 
anhydride, which immediately forms sulphuric 
acid with the atmospheric moisture. Fuming 
nitric acid is a very highly corrosive liquid, con* 
sisting of concentrated nitric acid, HN0 3 , contain- 
ing dissolved in it a large proportion of the lower 
oxides of nitrogen. It may be formed by treating 
nitre with fuming sulphuric acid mixed with a 
little starch. 

Fuming Liquor of Libairus consists of 
tetrachloride of tin, SnCl 4 , and may be produced by 
distilling a mixture of corrosive sublimate with tin 
powder, in the proportions 5 to 1. It then forms a 
colourless liquid boiling at 120“, forming with a little 
water a soft solid, hatter of tin. It is frequently 
used in dyeing operations. 

Fumitory ( Fumaria ), a genus of small herbs, 
mostly annual, wit h slender climbing or straggling 
stems, decompound leaves and racemes of small 
crimson, pink, or white flowers of remarkable con- 
struction. They have two deciduous sepals ; four 
petals, one slightly spurred and the two inner ones 
cohering at their apex; and stamens, apparently 
six in number, in two bundles (dindelphous), with 
one stamen with a two-chambered ant her and two 
lateral ones with onc-chambered anthers in each 
bundle. The fruit is an achene. These plants are 
common weeds of cultivated ground in Asia, 
Europe, North Africa, and now in the United States. 
The origin of its name fumus terra, “the smoke of 
the earth,” is uncertain, but may be from its smoky 
glaucous foliage. Once valued as a medicine, it is 
not now used. As “ rank fumitory ” and “ f umiter, ” 
it is twice mentioned by Shakespeare. 

Funchal, the capital of Madeira, is a seaport 
at the head of a large bay on the south coast. 
From the sea, its white houses, backed by steep 
mountains and rich verdure, wear a most pic- 
turesque appearance. In itself the town is neither 
well-built nor clean, though some improvements have 
Been made to suit the habits of English visitors. 
On the Loo Rock in the roadstead stands an old 
castle, and another, that of St. John, is situated 
above the town, which is protected by several coast 
batteries. The cathedral possesses no great interest. 
As a harbour Funchal is far from safe ; but it does 
a considerable trade in wine, fruits, vegetables, and 
preserves. [Madeira.] 

Functions, in Mathematics, are quantities whose 
magnitudes depend on the magnitudes of other quan- 
tities. The surface of a sphere depends on its radius ; 
hence it is said that the surface is a function of the 
radius. The connection is given by a simple type of 
algebraic equation, s = 4 *r 2 ; where s is the surface 
required, ir is the ratio of circumference to diameter 
of any circle (q.v.), and r is the given radius. The 



connection here shown between $ and r being purely 
algebraical, the function is termed algebraical. 
Again, the cosine of an angle is a function of the 
angle itself ; this i* a simple case of trigonometrical 
functions. The logarithm (<j.v.) of a number is a 
function of that number ; this is logarithmic. In 
fact there are functions of various types, find de- 
pendent on all kinds of variable quantities. To 
take on© cane of a complex function depending on 
more than one variable, the temperature of a point 
in a cubical block of metal, raised to a white heat 
and then allowed to cool in air, will be a function 
of the distances of the point from the faces of the 
cube, of the original temperature conditions of the 
block when first it began to cool, of the tempera- 
ture of the air surrounding the block, and of the 
time which has elapsed since the experiment began. 
Numerous problems in physics introduce functions 
such as this, and demand very refined mathematical 
skill for their complete solution. 

Fundy, Tuk Bay of, an inlet of the Atlantic, 
running up 180 miles between Nova Scotia, S.E., 
and Maine and New Brunswick, N.W. It has a 
breadth of 35 miles, and, though deep, is dangerous 
to navigate. At its mouth lie the Grand Mamin 
and Long Islands, with several undying rocks, and 
at its head are Chignecto Bay and Mines Basin. 
The rivers 8t. John and St, Croix iiow into it from 
the N. Tides run to the abnormal height of 70 feet. 

F tinen, or Kuhnkn (Dan. Fgen, ane. Ftmia ), 
the second in size of the Danish islands, is .separated 
from Zeeland to the IS. by the Great Belt, and from 
Jutland to the W. by the Little Belt. It has an 
area of 1,286 square miles, and an undulating surf ace 
rising into hills towards the W. and S.W. The soil 
is fertile, though the climate is very damp. Corn, 
flax, hemp, and fruit are grown, and dairy products, 
as well as cattle and meat, are exported. The coast 
has numerous small harbours, and many lakes 
exist, inland. The chief river is the Odensee ; the 
chief towns, Odensee, Bvendborg, and Nyeborg, 
are all on the coast. The latter, being opposite 
Korser, is the termiuus of the railway route from 
Germany to Copenhagen. 

Funeral Bites depend for their significance 
upon a belief in t he continuity of life beyond the 
grave. The oldest funeral rite is, in all probability, 
that of sacrifice. Human victims, horses, and 
other domestic animals were slain at the burial- 
place that they might accompany the dead to the 
land of spirits, and there render lura services 
similar to those they had performed for him on the 
earth. Classic literature abounds with accounts 
of such sacrifices, which survived in the rite of 
Suttee, where the Hindoo widow threw herself on 
the burning pyre of her dead husband. The 
trooper's horse led at the funeral is a survival from 
the time when the horse was slain at the tomb of 
its master. An instance where the steed was shot 
and buried on the coffin occurred at Trfcves in 1781 ; 
and Longfellow's Burial of the Minnetink made 
English readers acquainted with the existence of 
this rite among the Red Indians. Arms, imple- 
ments, and domestic utensils were often buried 


with the dead, and have been found time after 
time when barrows have been opened. Ezekiel 
(xxxii. 27) knew the practice as existing among sur- 
rounding nations, though it was not common among 
the Semites. The custom of the Greeks, who put 
into the hand of the dead an obolus wherewith to 
pay the ghostly ferryman, is kept up by the 
German and Irish peasantry, who deposit a coin in 
the coffin. It is probable that the casting of earth 
upon the coffin is a survival from the days of cairn- 
burial, when every relative and friend added his 
stone to the heap. The distinctly Christian rites 
consist of religious services, which vary somewliat 
in different Churches. The passing-bell is no longer 
believed to drive away demons lying in wait for 
the parting soul, and the practice of watching by 
the corpse has degenerated into the wake, now 
rapidly becoming obsolete. 

Fnnf kirchen (“ Five Churches,” Hung. Pecs.) 
is a royal free town, the capital of the Baranya 
circle of Hungary, and stands between the Drave 
and the Danube, 105 m. S.W. of Pesth. The sur- 
rounding slopes of the Mecseg mountains furnish 
the most- productive vineyards of the country, and 
also possess mines of coal and iron. The bishop's 
palace in the Italian style, the ancient cathedral, 
and several of the churches are of high architec- 
tural merit, and there are also schools, colleges, 
and manufactories of woollen and silk fabrics. 
Alleged to have been founded by the Homans, the 
town was occupied by the Turks for 150 years, and 
finally taken by Austria in 1686. 

Fung (FOnj), an historical Negroid people of 
the Upper Nile basin, whose original seat was in the 
Abyssinian uplands south of Senaar and along 
the middle course of the White Nile. In the 
first, half of the 16th century they entered on a 
career of conquest, and, after overrunning the sur- 
rounding plains, founded the kingdom of Senaar, 
and gradually reduced all the populations along 
the Nile valley as far north as Wady Haifa, near 
the Egyptian frontier. Their empire lasted for 
three centuries down to the year 1821, when it was 
overthrown and annexed to Egypt by IsmaE 
Pasha in command of an expedition despatched by 
Mehemet Ali. The Ffing still form the great bulk 
of the population, and are divided into several 
branches, such as the Ffing- Berfin, the Fftng- 
Hammfig. the Ffing-Gumuz, the Jebelavins (** High- 
landers the Taklavins (“People of Takla *). the 
Shilluks, BertAts, and Dinkas of the White Nile, 
all of whom claim kinship with this renowned 
race of conquerors. The Ffing language has much 
in common with the Bern of Lower Nubia [BbjaJ 
and the Ffings themselves appear to have been 
originally akin to the Agao and other Hamitic 
aborigines of the Abyssinian plateau ; but, through 
long contact with the Soudanese blacks, they 
have become largely assimilated in appearance to 
the Negro type. The nose, however, is straight, 
hair crisp but not woolly, while the colour varies 
from a deep, yellowish brown to a deep, bluish 
black, with very shiny skin, like that of the 
Nubians. (James Bruce, Travels; TrAmaux, Le 
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Soudan ; Hartmann, Shizze dor Landschaft Senna r, 
in Zeitschrift fur A Wjcmeine Erdkundt\ vol. xiv.) 

IHingi, one of the two main divisions or classes 
of cellular Crypt ogarnia (q.v.) or Thallophyta (q.v.), 
distinguished' by the absence of chlorophyll (q.v.). 
The physiological consequences of this absence 
include the absence of starch and the possession by 
everv member of the class of a mode of life either 
parasitic or saprophytic. As parasites they may 
attack either other plants of any grade, or animals. 
One imtx>rtant group, the lichens (q.v.), live in a 
state of symbiosis (q.v.) with some of the lower 
alga* (q.v.). Other fungi live as entophytes within 
the tissues of other living plants. The varied 
members of the order Sehizomycetes, often known 
generally as Bacteria (q.v.), play an important part 
in many fermentations and putrefactions and in 
the aetiology of disease. They are the simplest and 
most minute members of the class, being single 
cells, sometimes not more than ir5 \vrs °f an inch in 
diameter. This order is now bv some botanists 
separated from the Fungi into a class by itself, as 
are also the Myxomycetes (q.v.), which are not 
made up of cells at all. All other fungi are made 
up of hypha \ elongated cells or chains of cells, 
occurring either singly, adhering in parallel lines, 
or densely interwoven. In some eases pressure 
gives these hyphen a polyhedral “pseudo-parenchy- 
matous” structure. [Parenchyma.] The cell- 
walls of fungi consist of a modified form of cellulose 
known as fungal cellulose, which does not turn blue 
with iodine. They arc generally unthickened. In 
many fungal cells no nucleus has as yet been 
defected; but, though no chlorophyll occurs, me- 
tallic greens, reds, violets, and various other colour- 
ing matters often occur in the group. Many fungi 
are undoubtedly jvoisonous, containing muscarine 
and other poisonous principles, some of which seem 
to be volatile or to be destroyed by heat. Many 
other kinds are not only edible but valuable articles 
of food, though but very few sjwcies, such ns mush- 
rooms, champignons, chantrelles, and truffles, are 
commonly eaten. 

lteproduction is effected among fungi both by 
sexual and by asexual means, of which there tire 
many variations. The most common non-sexual 
method is by the formation of special cells or 
spores, either by “aerogenous abjunetion *’ i.e. 
separation from the extremities of hynhal cells, 
or endogenously by “free-cell formation ’ in sporan- 
gia, such as asci, the spores formed being sometimes 
ciliated zoospores , though less commonly so than 
among Algae. The modes of sexual reproduction 
also vary considerably in the different, families. 
In .several groups there is a marked alternation of 
generations (q.v.). It is usually possible — at least 
in the higher groups -to distinguish between a 
vegetative part of the thallus known as the mycelium 
and a reproductive part known as the receptacle. 
The mycelium is generally a loose mass of fila- 
mentous liyphse, sometimes branching or anasto- 
mosing. In parasitic forms its hyphte may have 
jdiort branches or haustoria penetrating the cells of 
the host. In other cases the mycelium forms thick 
st rands formerly known as Rhizomorpha , or still more 


dense tuber-like masses serving as a resting store 
of reserve material and called sclcrotia. Some of 
these dense mycelia, termed mycorhiza , are associated 
with the roots of various trees, which do not then 
develop root-hairs, and the association is believed 
to bo a form of symbiosis or commensalism (q.v.). 

The receptacle generally rises erect from the 
mycelium, and may consist either of single hypha) 
bearing terminal spores, or of relatively large “ com- 
pound " bodies, composed of many hyphie bearing 
sporiferous surfaces or hymen in. The stalk and 
umbrella-like cap (pilous) of the mushroom and the 
ball-shaped peridium of the puff-balls are such 
compound receptacles. If the hyinenium is ex- 
ternal, the receptacle is yymnoearpous ; if internal, 
any 'wear pons. 

The main divisions of the class may be arranged 
as follows : — 

Sub-class i. MyxomyMru, 

,, ii. Schizoinyrctt's (Bacteria), 
iii. J'hycomycrtcs. 

Division 1 .—Zygomycetes, including the orders 
Mucorini (the moulds), and Usti- 
lajiincjc (t lu* smuts). 

,, i!. — OoniycoU'K, including tlu* orders 

lYronospome, such as the potato- 
fungus, and Saprole^niciv. such 
us the' salmon-disease. 

„ iv. Aacomyreti s, including the orders Pyrenomyeetes, 
such as ertfot, and Disco mycetes, such as 
lYzizft. 

,, v. .‘EvitUom ytvtes, such ns wheat-rust (Puceinia or 

Uredo). 

„ vi. liositUoutyirtea, including the orders llymeno- 
myeetes, such as mushrooms, ami Uos- 
teroniyeetos, such as pull-1 mils. 

Most, of these groups are separately described. 
The Lichens (q.v.) are forms belonging most ly to 
the Pyrenomyeetes and Discomycetes, but also in 
some cases to the Hyrnenomyee.tes or to the Gas- 
teromycetes, which are associated syrnbioticnlly 
with some of the lower Algm, thus forming com- 
pound organisms. 

Fung id®, a family of corals including all 
those in which the septa art; united by the small 
cross bars known as synaptienhe. The typical 
germs, Fnngia , has a form somewhat like the top 
of a mushroom, 

Fnng- Whang, the Chinese phoenix, described 
as adorned with every colour, and combining in 
its forms and moth ms whatever is elegant and 
graceful. Its disposition is so benevolent that it 
will not peck or injure Jiving insects, or tread on 
growing herbs. It has not. been seen since the days 
of Confucius. (Williams, Middle Kingdom.') 

Fftnj. [Fund.] 

Furfuran, a compound of composition C 4 H 4 (), 
which may he obtained by various synthetical 
reactions, and occurs in the products of distilla- 
tion of pine wood. It is a liquid boiling at 32° C. 
Its constitution appears to be that of a closed 
chain, as represented bv 

IIC — CH 

i >° 

HC-CH 

and it is interesting as forming one of the com- 
pounds which may be regarded as intermediate 
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In character between the fatty and aromatic 
«eries. It yields numerous derivatives, the fur- 
furan compounds, some of which form valuable 
dyestuffs. 

Fttrlong (A.S. furlong, the length of a furft or 
furrow), a measure of length, 220 yards or one- 
eighth of a mile. The furlong was originally a 
square measure also; according to Kemble, 200 
yards in length and 5 yards in breadth in Saxon 
times, answering to the quareutena , rood, or “small 
acre.” 

F urn ace, a structure designed to contain burn- 
ing fuel, and to utilise the heat of combustion to 
the best possible advantage. For many years the 
Host im|X)rtant furnaces have been those required 
for steam boilers ; and, as the functions of these 
are various, there have been many kinds of steam 
furnaces. It must be understood that the de- 
sign and construction of furnaces with a view to 
the greatest, economy of heat of combustion must 
be carried out so that complete combustion may 
be insured before the hot gases pass away from 
the boiler; a sufficient supply of oxygen must be 
given to the combustible substances; this supply 
must he properly mixed with the various heated 
gases that come olT, and the amount, of heating 
surface must he as great as possible. These point it 
apply to some extent, to the general design of 
boilers (q.v.), and need not. be discussed bore; but, 
so far as combustion is concerned, it may be stated 
that this furnace is generally improved by the 
addition of a combustion chamber for the proper 
mixing of the combustible gases and the oxygen, 
though it is not. necessary that complete burning 
should take place therein. Greater efficiency is 
obtained with forced draught, than with natural 
chimney draught, whose efficiency is frequently 25 
per cent. less. In the ease of the ordinary Cornish or 
single-flue boiler, the furnace forms a ]>ortion of the 
front end of the flue, being separated from the rest 
by a bridge of tire-brick or hollow metal. Similarly 
in two- flue or multitubular boilers the furnace 
occupies a portion of the front end of the boiler, 
and from it pass the various flues. Marine boilers 
are generally more compact, and economy of fuel, 
though a mutter of great imf>ortance, is subservient 
to economy of space ; and whereas land boilers 
will burn H lbs. of coal per square foot, of grate 
per hour, the marine furnaces frequently rise to 
24 lbs. But locomotives, with their forced draught 
and much less beat efficiency, sometimes burn as 
much us 2(X) lbs. per square foot per hour. In fur- 
naces employed for smelting, etc., the part of the 
furuace upon which the charge of ore. tiux, etc., is 
laced, ami upon which the metal collects until it is 
mwn off, is known as the hed of the furnace, and 
i» generally constructed of very refractory fireclay. 
IZercrberotory furnaces are a form with low, arch- 
ing roofs, from which the flames and products of 
combustion are reflected oil to the surface of the 
ores, etc. CujwUtittim furnaces are, as their name 
Indicates, employed for cupellntion (q.v.) ; a small 
form heated by gns is of service and much em- 
ployed for laboratory and assaying purposes. Small 
gas furnaces are also useful for heating 


crucible*, etc. In most furnaces the draught 
is created by the heated gases themselves ; but in 
many, where high temperatures are required, the 
draught is increased and combustion quickened by- 
blasts of hot air or steam. Large blast furnaces 
are employed for the smelting of iron ores. [Blast 
Furnace* Ikon, Smelting.] Furnaces in which 
the highest obtainable temperatures are required, 
as those for the working of platinum, are con- 
structed of blocks of lime, and heated by the oxy 
hydrogen blowpipe. 

Furness, a manorial liberty comprising the 
promontory between the mouth of the Ptiddon 
and Morcambe Bay, in N.W. Lancashire. It was 
granted by King Stephen to the monks of Furness 
Abbey, the ruins of which, dating from 1128, still 
exist close to Dalton station. The district, though 
agriculturally poor, has great mineral resources, 
which have been very successfully developed by 
the present proprietors, the Dukes of Devonshire 
and liuceleuch. [ B akkow - 1 N - F u KN ess. ] 

Fttraivall, Frederick James, M.A., Ph.D., 
was horn at Kgbam, Surrey, in 1825, and educated 
at University College, London, and Trinity Hall, 
Cambridge. A barrister by profession, he has 
devoted his life to English philology and literature, 
which he has cultivated, not merely by the aid of 
various special societies, but by a considerable 
amount of laborious individual research. Dr. 
Furnivnll's chief works are L'llutoire del Saint- 
Graaly with its English reproductions, A Six-Text 
l*rint of Chaucers Canterbury Tales , ('axt on's Hook 
of CurtesyCy Robert of Rru one's C hronyefe , and The 
Rihliography of Robert Rnnvn i ng. For several 
years he acted as editor of the Philological 
Society’s new English Dictionary. In 1885 he 
received a Civil List jxmsion, and of late years lie 
has been engaged in somewhat controversial dis- 
cussions on Shelley. Dr. Furnivall died, at the 
advanced age of 85, in PJ10. 

Furs, the name given to the skins of animals, 
which have a double “coating of hair, that next the 
skin being short and downy, while the outer coating 
consists of longer and coarser hairs, intermingled 
with the former. Fur increases in thickness, and 
consequently in value, during the winter, and it 
tends to become thinner as animals grow older. 
The increased demand for furs in recent times has 
given a great stimulus to the trade, which is even 
more prosperous now than it was in the early days 
of North American colonisation. It seems possible 
that, unless precautions U> taken, the larger kinds 
of fur-bearing animals, such as the bear and the 
leaver, may become extinct, or at least extremely 
rare. Some of the smaller species, on the contrary, 
thrive better, and increase more rapidly in the 
neighbourhood of man than they do in a wilder 
state. Many of the most important fur-bearing 
animals are natives of Siberia and the northern 
districts of North America— the expeditions in pur- 
suit of them being undertaken in the spring, when 
the fur is in the best condition. The smaller kinds 
nlKiund in the United States, and martens, foxes, 
hares, and rabbits are common in Europe. Rabbit 
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file ins are also obtained from Australia as well as 
those of kangaroos and opossums, while Africa 
furnishes monkey and leopard skins, and South 
America chinchillas and nutrias. Skins are seldom 
dressed before exportation. The first step in the 
process is to immerse them for some time in liquor; 
the superfluous fat is then removed by means of a 
sharp knife, and allowed to dry off ; they are next- 
placed in tubs containing butter and warm saw- 
dust, and trodden under foot till the pelt becomes 
supple, after which dry sawdust is used before they 
are beaten out. The principal fur-trading com- 
panies at the present time are the Hudson Bay 
Company, established in 1(581), and the Alaska 
Commercial Company, established in 1870. Public 
auctions for the sale of their furs, including private 
collections consigned to their care, are held in 
London in January and March. Continental and 
Asiatic furs are sold at annual fairs at Leipzig, 
Nijni- Novgorod, Jrbit, and other centres. 

It is impossible to give a minute description of 
all the various kinds of fur, but the following 
demand particular notice. Among bear skins that, 
of the brown bear is the most valuable, but the 
coat, of the ordinary black bear, which has a long, 
r thick, glossy fur, sometimes fetches £14. They 
are obtained chiefly from Canada and Alaska. 
Other varieties are the White Polar, the Russian, 
and the grizzly bear, which inhabits North America-. 
The under fur of the beaver (as well as those of the 
nutria, rabbit, and other animals) is used for felted 
materials, after it has been separated from the pelt 
and the long upper hairs have been removed. It is 
usually of a rich brown hue, but the best furs 
, are perfectly black. About 150, (KM) are imported 
annually from North America. The “ real ” chin- 
| eh ill a fur, as distinct from the “bastard” variety, 
is much prized for its softness and delicacy. It is 
bluish grey irs colour. The most valuable are im- 
ported from Peru. The ermine abounds in all 
northern regions, but is known under that name 
only in its winter coat of white with a black tip to 
the tail ; in its summer coat it is called stoat. 
Ermine furs are far more valuable than stoat furs. 
Only those found in very cold climates, especially 
in Siberia, form an article of commerce. Miniver 
consists of ermine with lambskin intermixed in 
black spots with the material. The most important 
fox furs are those of the red, cross, and silver foxes, 
which are all natives of North America, and some- 
times form part of the same litter. The ordinary 
colour of the red fox is sandy red, but it 
varies from a very pale tint in Minnesota to 
a brilliant red colour in Kamschatka ; the Asiat ic 
variety is often called the “fiery” fox. Those 
found in Europe are of an inferior quality. This 
fur is much worn by the Turks, Chinese, and other 
Eastern nations. The silver fox, found chiefly in 
Alaska and the Hudson Bay Territory, is scarcer 
than the red ; its colour is silvery grey or black and 
occasionally perfectly black, in which case the price 
sometimes readies £55. The most valuable kind 
of lamb skin is the Persian, about 200, (XX) of which 
are imported annually from Persia. The fur is 
originally black, but the same colour is used in 
dyeing it, so as to conceal the white leather below. 


The fur of the marten has long been esteemed for 
its softness, lightness, durability, and comparative 
cheapness; the average price at present is about 
25s. It is obtained in large quantities in North 
America, especially in Labrador, Maine, and the 
neighbouring districts. The ordinary colour is a 
rich brown. From the bushy tails muffs and 
similar articles are manufactured. Xutria fur is 
obtained from the coypu nit, a native of South 
America. The sea. otter , found on the Aleutian 
Islands and elsewhere in the Sea of Kamschatka, 
has much decreased of late years in consequence ot' 
the recklessness of traders. The price of a skin 
usually ranges from £20 to £70, bat as much as 
£155 has been obtained. The hair is rich, soft, and 
glossy. This skin is much worn in Russia. The 
otter inhabits most parts of the world, but the skins 
sold come chiefly from North America, especially 
Nova Scotia and Labrador. The fur is remarkably 
thick and close, varying in colour from light to 
very dark brown. The outer coating of hair is some- 
times retained. The price ranges from Os. to about 
£5. The rabbit is the commonest of all fur-bearing 
animals. An enormous number of skins— said to 
amount to over 10,(KK),(XX) annually — is exported 
from Australia. They are used in a great variety 
of forms, and “coney wool,” the name given to the 
fur when it has been removed from the pelt, is 
employed for felting purposes. Fur seals formerly 
abounded in the south seas, but the supply is now 
drawn from the North Pacific and Behring Sea, 
The number of Alaska senls caught annually is 
limited by the United States Government, to 
100,000. They are for the most part prepared in 
London. The first, stop is the “blubbering” or 
removal of the superabundant fat; this is followed 
by washing, unliairing, leathering, and dyeing, 
after which the pelt is shaved, and the “water” 
hairs are completely removed by machining. 

Furs (Fobs), a large Soudanese nation for- 
merly dominant in the region between Kordofan 
and Wadai, which from them takes the name of 
Dar Ffir (“ Land of the Furs”). They occupy all 
the Marrah or central uplands (Dnr-Dimn and 
Dar-lJmn), the chief divisions being the Ihuluruja 
Kunjara ■ and the royal tribe, Kcra, whose last 
king, Bardham, was conquered and slain by the 
notorious Zebehr Pasha in 1873. The Massabiits, 
another branch, detached some centuries ago from 
the main stock, are widely dispersed throughout 
Dar-Fur and Kordofan, mostly intermingled with 
the Soudanese Arabs, whose language they now 
speak. The Furang-b6l6, or Ffir language proper, 
has been shown to be related to the Nuba of 
Kordofan, and Macro can be no doubt that the 
Fftrs, Nubas, and Nubians of the Middle Nile are 
all members of the same Negro race which at one 
time was dominant throughout the whole of East 
(Egyptian) Soudan. The Ffirs of the Marrah 
mountains are certainly pure negroes, and the 
women especially are described as of an extremely 
repulsive type. All arc distinguished by their 
almost black complexion, low, retreating brow, 
broad, flat features, pronounced prognathism, and 
short, woolly hair. The moral qualities also are 
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of a low order, and Nachtigal speaks of them as 
vainglorious, insolent, lazy, treacherous, and un- 
friendly to strangers. (Nachtigal, Dar-FOr, die 
neve, ftgyptixohe J A rorinz,\u IVlermnnn, 1*75 ; Dr. 
1'fund, liciscbriefc auM Kordofan uiul bar- Fur, 
l*75~7A.) 

Furst, JL'LHS, was born of Jewish parents at | 
ZerkoWo, Posen, in 1805. Destined for the rabbin- 
ical career, he acquired a sound knowledge of 
Hebrew, and went to the University of Berlin. 
Poverty compelled him to interrupt his studies 
until 1*27. v* hen he broke loose from Jewish ortho- 
doxy and betook himself first to Breslau and then 
to Halle. At the latter place he enjoyed the 
teaching of Gesenius, Wegschneidcr, and Tholuck. 

In 1*31), having begun the publication of his 
Lehrigcbdude dtsr Aramdischen Jdiomc , he obtained 
a professorship at. Leipsic, where he remained 
unt il his death in 1*73. Among the many erudite 
works which he produced may be mentioned a 
Hebrew and I'haldec Diet ionarg, ( oncordantia, an 
edition of Buxtorf’s great compilation. Histories 
of the Karaites, and of Biblical literature, and 
fiihliothcea Judaira. He also edited Der Orient , 
a Jewish periodical, 

Furth, a town in the circle of Middle Fran- 
conia, Bavaria, at the confluence of the rivers 
IVgnitz and Uegnitz, and 5 miles by rail from 
Nuremberg. Here Gustaves Adolphus, in l(i! 12, 
made an unsuccessful attack on Wallenstein, and 
two years later tins place was destroyed by the 
Groats. The population consists largely of Jews, 
who are engaged in the making of glass, mirrors, 
turnery, surgical instruments, lacquer, |>encils, etc. 

A large annual fair is held at Michaelmas. It was 
■ceded to Bavaria in 1*0(1, and its commercial pros- 
perity dales back about 150 years. 

Furse, Gousi't, or Wiii.v, the popular names of 
the small genus fle.r, belonging to the order 
Boguininos.e. They are much-branched, very spinous 
plants, with axillary, sweet-scented, yellow flowers, 
which have a, bilabiate calyx, and with swollen, 
few-seeded pods, which burst elastically when ripe. 
They occur on heaths on a clay or sandy soil, or even 
on shingle, from Denmark to Italy, and the larger 
species, V. eurofunt*, often forms "a characteristic ! 
feature in English landscape. A double-flowered 
form is grown in gardens. Tim tough woody stem 
is used for making walking-sticks ; and the shoots, 
if the plant is cut down, when bruised, form a 
fodder of which cattle are fond. The plant con- 
tains a powerfully purgative alkaloid, known as 
uterine, 

Fusano. Hark, a small era t eric lake in Southern 
Italy. Hi miles west of Naples, and included in the 
peninsula of Bairn It was celebrated for oysters 
among the Homans, and its picturesque shores 
served as a favourite burial-place. Hence it was 
sometimes spoken of as Aeheroti and Aehervsia 
Palm. 

Fuse, in artillery, a device to regulate the 
moment of bursting of a shell or explosive charge. 
Fuses are either “time" or »■ percussion" or com- 
binations of t ho two. Time fuses are tubes tilled 


with a composition which bums at a known speed. 
They are inserted into the explosive charge, and 
fired either by hand or, in the case of a shell, by the 
flash caused by the discharge of the gun. These 
fuses are generally marked externally, so that they 
can be set to burn for any desired number of 
seconds, or fractions of a second. Percussion fuses 
are tired by the concussion of the impact of the 
projectiles to which they are fitted, and they can 
be made to explode the charge either directly or by 
delayed action. Detonation may also be made to 
ignite the supply of explosive, in the case of shells. 
An electric fuse may be used and worked from a 
distant position if the explosive mass is stationary. 
A current of electricity is sent through a fine wire 
which is in contact with the charge, along wires 
leading from the operator. He can time the current 
at will, and, if sufficiently strong, it will bring 
the thin wire to white-heat and produce instant 
explosion. 

Fuseli, or FCssu, Henry, the son of an artist 
of note, was born at Zurich in 1741, and brought 
up for the Church. He took orders, but, having 
joined with his gifted schoolfellow, Lavater, in expos- 
ing a magistrate, had to seek voluntary exile. He 
reached England in 17(>3, made the acquaintance 
of Sir Joshua lleynolds, and by his advice devoted 
himself to art. In 1770 he went to Italy, where 
lie spent eight years, and Italianised his name. On 
his return to England he found a patron in Boydell, 
the organiser of the Shakespeare gallery, brought 
out a translation of Lavater’s P hgsiognow ] /, assisted 
(Vwpor with his /lower, and exhibited a series of 
paintings illustrative of Milton’s jwems. In 171H) he^ 
was elected K.A., and in 171)0 was appointed Profes- 
sor in Painting in the Academy, to which office he 
afterwards added the keepership. His lectures were 
published after his death, hut they are not of much 
value, for his slap-dash method could hardly he 
inculcated by words. He had considerable in- 
genuity and power, being able to inspire his figures 
with n suggestion of movement ; but lie cared little 
for nature, and derived his ideas chiefly from a 
morbid imagination. So it came to he a legend 
that he supped on underdone pork chops in order 
to court hideous dreams. Of his 200 pictures the 
most famous, undoubtedly, is The Nightmare 
(17*1). His keen sense of humour is shown in bis 
illustrations of the Midsummer Nighfs Dream, lie 
died at Putney, in 1825. 

Fusel Oil, known also by the name of potato 
oil, grain oil, etc., is obtained in small quantities 
during the alcoholic fermentation of saccharine 
substances. It consists chiefly of a mixture of 
different alcohols, but contains also a small propor- 
tion of various acids and ethers. The relative pro- 
portions of these different substances vary with 
the nature of the saccharine material employed, 
with the ferment used, and with the physical con- 
ditions of the fermentation. The compounds pre- 
sent in greatest proportions, however, are usually 
two alcohols known as amyl alcohols, C fi H 12 0. One 
of these is further distinguished as inactive amyl 
alcohol, as it has no action on polarised light. 
This compound is a liquid boiling at 131-5" C. 
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specific gravity -810-1, and possessing the constitu- 
tion (CH^.CH.CHXHoOH. The second, or actin' 
amyl alcohol, boils* at * 127°, is kevorc.taiorv [Po- 
larisation], and has the constitution OH s (C a H 5 ) : 
(TI.CH.jOH. Fusel oil is soluble in ether, alcohol, 
and other organic solvents. It is used for the 
manufacture of amyl compounds, and as a solvent 
for the alkaloids. Its estimation in alcoholic 
liquors is frequently of importance, and many 
sjveeial methods are employed, hut in all cases 
the determination is one of considerable diffi- 
culty. 

Fusible Metal is an alloy of S parts bismuth, 
*1 parts tin, and 4 parts lead. It melts at 94° 
i.c. a temperature lower than the boiling-point of 
water. By the addition of a little cadmium a 
product (Wood's alloy) i.- obtained which melts at 
a still lower temperature- -about (13° C. 

Fusion means the change of state of a sub- 
stance from solid to liquid. It is the reversed 
half-cycle of changes that take place when a liquid 
freezes. [Liyi: efaction . ] 

Fustian, a twilled cotton fabric, closely re- 
sembling velvet. It has a short nap, produced by 
cutting the loops formed on the surface by the. weft 
threads, and afterwaids brushing and singeing 
them. Velveteen and corduroy are varieties of 
fustian. It is said to take its name from El-Fustat, 
a suburb of Cairo. 

Fustic. Two dy *s are known by the name of 
fustic: — (1) Young Fustic and (2) Old Fustic. The 
former of these yields but fugitive colours, and at 
t lie present time is not much used. The latter is, 
however, largely used in woollen and silk dyeing. 
With a “ tin or stannous mordant” it, gives a bright 
yellow, while by use of bichromate of potash, 
copper sulphate, etc., old gold, olive, and other 
shades may be obtained. It does not find much 
application, however, in the dyeing of cotton 
fabrics. Old Fustic is the yellow wood of .1 faclura 
tinctoria, a iarge tree belonging to the Mulbeny 
family, native to the West Indies and tropical 
America. Great Britain imports less than a 
thousand tons annually, either as chips, ground, 
or as extract. The smaller but equally yellow- 
wooded branches of the entirely distinct Jthus 
Oof i uus of South Europe, which is known as the 
Zante or Venetian sumach, or, from the feathery 
branches of its inflorescence, as the wig-tret 1 , art; 
similarly employed under the name Young Fvv-tic, 
being once supposed to be twigs of Maclura. 

Fusulina, an extinct, genus of Foraminifera 
(q.v.), very abundant in the Caiboniferous period ; 
vast sheets of limestone of this age are formed 
largely of its shells. 

Fyzabad, or Faizarad, a division, district, anti 
city of Oudh, British India, under the government 
of the North-West Provinces. The former com- 
prises the districts of Fyzabad, Gonda, and 
Bharaieh, and has an area of 7,07 1 square miles. 
The district of Fyzabad, lying between the Gogra 
and Gumti rivers, has an area of 1,(149 square miles, 
and contains the ancient city of Ajodhya. It is 


traversed by the Oudh and Kohilknnd Bailwav, and 
has a growing trade and population. The largest 
towns are Jb^/.abatl, Tundu. Ajodhya, Jutalpur, and 
Snjauli. Rice, wheat, oilseeds, sugar, cotton, 
opium, indigo, and tobacco are the chief products. 
The chief town, Fyzabad, stands on the southern 
bank of the Gogru, close to Ajodhya, of which it is 
historically a suburb. It was founded about 1730 
by the N a wab- Vizier Wandat Ali Khan. When 
Lucknow became the capital of the state ( 1775) it 
declined, but its prosperity has since increased. 
At the time of the Mutiny the garrison of Fyzabad 
let the Europeans escape, but most of them were 
massacred before reaching Dinapur. The city 
contains some handsome tombs, and gardens noted 
for fruit. 


G. 

G. The letter O is of Italic origin, mid was 
produced by a differentiation of (', to denote the 
original sound of that letter, as distinct from its 
other value of k, Of the two sounds of g, the hard 
and tin* soft, the former is the original one, which 
belonged to it in Latin, and persists, even before 
e ami / (ef. get, give ) in words of Anglo-Saxon 
origin, excepting before r final (vA\ cringe). The 
name “guttural mute” is incorrect, since the. 
throat plays no part in the formation of the .‘■(.and. 
It. was introduced into Latin about I’m six'll 
century a. i)., and in English is chiefly confined to 
words of Romance origin. 

Gabbro, a name originally applied to an Italian 
serpentine containing that variety of augito known 
as diallage; but now used fora family of platonic 
rocks of basic composition aid granitoid texture, 
consisting of nnorthitc or some allied basic felspar 
with some form- magnesian silicate, such as dial- 
lage. augite, or less typically hornblende or olivine. 
Though essentially holocrystal line, those rocks may 
be coarse or fine-grained : they have a specific 
gravity between 2 9 and 3*0; and contain from 48 
to 540 per cent, of silica, from 10 to 29 per cent, 
of alumina, from 4*8 to 15 8 of iron-oxides, and 
from 9 to 18 per cent, of lime and magnesia. They 
occur in the Lizard district, Anglesey, Mull, Skye, 
Sutherland, Carlingford, etc., forming intrusive 
bosses. 

Gabelentz, Hans Con on von disk (i «07— 
1874), a German linguist, and ethnologist, was bom 
at Altenburg, where too he was educated under 
the celebrated Greek scholar, Matthiie, and gave 
his attention especially to Arabic and Chinese. He 
then proceeded to Leipzig and Gottingen. In 
1830 he entered the public service of the Duchy of 
Altenburg, and in 1848 was member of the Frankfort 
Parliament, becoming in the same year President 
of the Altenburg Ministry. From 1851-08 he w r as 
President of the Second Chamber, retiring in the 
latter year to devote himself entirely to study. 
It was in 1832 that he published his Elements qf 
Manchourian Grammar, and in 1843-40 he joined 
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with an old school-fellow in the translation of 
IT Hi lass Gothic Bible. He made researches into 
and wrote upon many Eastern tongues, from 
Huahcli to Formosan, and in lWiu he wrote a 
treatise upon the Pat* ire in Universal Grammar. 
His great work (18715) was a treatise ufxm the 
Melanesian and Malay group of languages. 

Gabelsberger, Filanz (IThd-jhhi), born at 
Munich, was the inventor of a system of shorthand 
much used in Germany and German-speaking 
countries. He was a secretary in the Bavarian 
Civil Service, and invented his system for his own 
private use, and then used it. in Parliamentary 
reporting His method was to use, as far as 
possible, symbols closely approaching German 
forms of letters. He published an account and 
description of his system. 

Gabion, in fortitic.it ion, a basket of twigs or 
osiers, in the form of a cylinder, from 2 feet inches 
to (> feet high, mid about. 2 feet in diameter. They 
are filled with earth and placed in rows as a pro- 
tection against the enemy's fire. 

Gable, the upper part of the wall at the end of 
a building, which is triangular in form, owing to 
the slope of tin* roof. The Gothic gable corre- 
sponds to the Classical pediment (q.v.). Gables 
vary much in their pitch an l in the treatment of 
the outime. In Norman churcho* the only orna- 
ment used was a cross at the apex, hut in succeed- 
ing styles, t he coping, previously flat and plain, is 
often richly moulded. In the Perpendicular style, 
however, the sides of gables sometimes consist of 
u series of steps. 

Gaboon River, the Portuguese name of an 
estuary and settlement on the E. coast of Africa. 
It has different native names, and is situate just 
N. of the equator, in lat. 21' 25" N., and long. l»° 2P 
W, At the entry it is 18 miles wide, and at 40 
miles distant it has a breadth of 2 or 3 miles, and 
takes the name of Kio Olambo. being formed by 
the tributaries Mkomo and Mbokvva. The former 
of these is tin* longer, and has been explored for a 
considerable distance. Captain Burton explored 
the second to a point where it narrowed to a width 
of 50 yards. The south bank of the estuary is low 
and marshy, and on the north bank, which is 
higher, i> the French settlement of Libreville, 
which, since the Franco-German war, had, till lately, 
become merely a coaling-station ; but the recent 
expeditions of Do Brazza have re aroused the atten- 
tion of the French nation to this region. There 
are also several English trading-ports, and most 
part of the commerce has been carried on bv the 
British. The Hcmhoa and the Eko arc also tribu- 
taries, and there are islands, reefs, and shoals, the 
chief islands being Kings Isle, at the mouth of the 
Eko, and Parrot Island, in mid channel It was in 
1831) that France first gamed a footing in the 
region, and they gave the name of Gabo ns to the 
Mpongwa, whom they found to be the principal 
race there. Other races are the Fans, t he Bakalai, 
and the Botilous. Burton found the Mpongwa to 
be far advanced in civilisation, and their women to 
occupy a good position, while their language is the 


lingua franca of the colony. The Fans, who also 
were civilised, but to a smaller degree than the 
Mpongwa. and who were addicted to cannibalism 
— only as a religious ceremony, however — have been 
lately moving forward, and may become the pre- 
dominant native race. The district exports ivory, 
bees-wax, caoutchouc, ebony, and camwood, and 
was once the seat of an active slave-trade. 

Gaboriau, Emile (1835-1873), an eminent 
French novelist, was born at Saujon. In his early 
literary career he wTote for the Parisian papers, 
and his first great success was L' Affaire Lerouge, 
which appeared as a feuilleton of Le Pays. His 
tales are of the police and detective type, and 
display great ingenuity of plot. Two of his works, 
V Argent dn A utres, and La Degringolade 1 were 
published posthumously. 

Gabriel (Hebrew, man of God) is generally 
represented as one of the four archangels, and is 
especially considered as the messenger of God — e.g. 
to Daniel and to the Virgin Mary. The later Jewish 
tradition considered him to preside over the forces 
and processes of nature, and looked on him as the 
destroyer of the host of Sennacherib. 

Gad. 1 . The son of Jacob and Leah, and founder 
of the tribe bearing his name, who were shepherds 
and also great warriors. 

2. A prophet or seer — probably a pupil of Samuel 
— friend of David, whom he joined in the evil days 
of liis fortune, and whose prosperity lie also shared, 
receiving at Court the name of “ the king’s seer.” 
He organised the musical services and wrote a 
chronicle of David. 

Gadames, the chief town of an oasis in the 
Sahara, in the government of Trijxili, and near 
Algeria. The oasis is surrounded by an old wall of 
10 to 12 feet in height, and the streets of the town 
are crooked and narrow, and in many cases covered 
on account of tin* heat. There are several mosques 
and schools, and education is general. The oasis 
is a great meeting centre for caravans, and the 
inhabitants are good traders and merchants, and 
have many establishments in North and Central 
Africa. They are mostly Berber in race, though in 
the S. there is some negro admixture. There are 
warm springs in the oasis, and there are remains of 
Homan architecture. 

Gaddi, the name of an Italian family of painters, 
the chief being — 

1. Gaddo (1239-eire. 1312), who painted and 
did mosaic work, that in the portico of the basilica 
of Santa Maria Maggiore in Home being his, and 
possibly the great mosaic in the portico of the 
cathedral at Florence. He also executed a mosaic 
for the old church of St. Peter’s at Rome. None of 
his paintings are known to exist. 

2. Taddeo (first half of 14th century), son of the 
above, was a painter, mosaic- worker, and architect, 
and was the pupil of Giotto. He did frescoes for 
the church of Santa Croce, Florence, and there are 
two altar-pieces, a triptych, and other paintings of 
his. 

3. Agnolo, son of Taddeo (latter half of 14th 
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century), was a painter and also a successful 
merchant. He painted the liaising of Lazarus and 
eight frescoes in Santa Croce representing the 
Legend of the Cross. 

Gade, Nikls Willem, a Danish composer, was 
born (1815) at Copenhagen. In 1841 he published 
Is' hots of Ossian. He studied at Leipzig, and 
succeeded Mendelssohn as leader of concerts. In 
1 80S he became master of the Chapel Royal ut 
Copenhagen. He published eight symphonies, 
Comaia , the Erl Ling's Daughter , and other vocal 
and instrumental pieces. He died in 1891. 

Gad. Flies, a family known as the Tabanider , 
belonging to the order Dipt era or true flies; the 
females of this family are jarasites, and live on the 
blood of various mammals ; to obtain this they 
pierce the skin of the animal with a tubular pro- 
boscis and then suck the blood. The bite is pain- 
ful, but more serious damage than this local 
irritation is caused by the spread of diseases 
which result, from their attacks; thus the cattle 
disease known as anthrax is believed to be largely 
spread by the distribution of the bacillus (Dacillus 
ant h roe is) by gad Hies. The largest English species 
is Takanm bo v inns. 

G&didffi (Cod-fishes), a family of Anacanthinous 
fishes, with twenty-one genera from Arctic, and 
tem iterate seas. The body is elongated, and covered 
with small smooth scales; dorsal fin generally 
divided ; ventral fins on the under side of the 
throat. They are very important food fishes. 
[Burbot, Coi), Haddock, Hake, Ling, Whiting.] 

Gadolinite, a rare mineral, which was dis- 
covered by Gadolin, in 1788, at Yttcrby in Sweden. 
It forms monoclinic crystals, and is interesting as 
the source of many of the rarer chemical elements, 
viz.: — Yttrium, which it contains to the extent of 
35 per cent., Ytterbium, Scandium , frequently, also, 
Erbium , Cerium , Didgmium , and Lanthanum; 
while sometimes Dcryllium is found among its 
constituents. 

Gadsden, (1) Christopher (1724-1805), was 
born at Charleston in South Carolina, I'nited States, 
and, after being educated in England, became a 
merchant in Philadelphia. He was a member 
(1774) of the first Congress, and during the war 
l>ecfime brigadier-general and lieutenant-governor 
of South Carolina, and was for a time prisoner in 
the hands of the British. (2) JAMES, grandson of 
the above (1788-1858), was born at Charleston, and 
served in tlic war against the British in 1812 and 
against the Indians. His name was given to a 
} portion of territory which, under a treaty nego- 
tiated by him, the Government bought in what 
are now Arizona find New Mexico. 

Gadnns (Jaduns), an Afghan tribe, occupying 
the southern slopes of the Mahahan mountains and 
parts of the Haz&ra district within the British 
frontier of Peshawar. Though long settled amongst 
the J usafzaes, they are said to have been originally 
a branch of the Kakars. Two main divisions : 
Sal dr t with three septs -Matkhwa, Uta, Sulim&n; 


Mansur, also three septs— Khadr, Daolat, MAfl& 
Total population (estimated), 12, 000. 

Gad wall (Anas strep era), a wild duck resem- 
bling the mallard, but of smaller size. It is widely 
distributed in Europe, Asia, and America, but is a 
very rare British visitor. Large flocks, however, 
are protected on many Norfolk estates, notably o 
Merton. 

Gfea, or Gaia, t be Greek goddess of tlie earth, 
wins, according to one myth, the first-born of 
Chaos, and mother of Uranus and Pontes, and of 
the Titans, the Cyclopes, and others. Her story 
represents a theory of the creation. At Rome she 
was worshipped as Tellus, and black ewe lambs 
were sacrificed to her. 

Gaeta (anciently Gaieta) a coast town of 
S. Italy, in the province of Caserta, 50 miles N. 
of Naples, is situated on a promontory jutting 
into the Mediterranean, and is strongly fortified, 
and has been called the Gibraltar of Italy. Its 
bay, which has been spoken of by Virgil, almost 
rivals the far-famed Bay of Naples. The town 
has been often besieged, and became the refuge 
of Pius IX. in 1848-49, and that, of Francis 11. 
of Naples in 1800-01. There are many Roman 
remains, among them being a. round tower, known 
as Torre d'Orlando, which is thought, to be the 
tomb of Plancus, of consular renown. The 
Constable of Bourbon, killed in the siege of Rome, 
is buried in the citadel. There is a cathedral -ir. 
which is the body of JSt. Elmo, and which has n 
former altar of Bacchus as a font-- and many 
churches and convents. There is considerable 
fishing, and a coasting-trade in corn, wine, oil, 
and fruits. 

Gsetulia, nil ancient country of North Africa, 
of uncertain extent, but stretching probably from 
Mauretania and Numidia,to the basin of the Niger, 
and bounded on the W. by the Atlantic Ocean. 
The inhabitants of the region were considered by 
Sallust to be one of the aboiiginal races, and it is 
possible that they were whirl are now Berbers, while 
the Melano-Gmtuli of the south showed the admix* 
lure of negro blood that is still visible. They were 
great rearers of horses. Our knowledge of them is 
derived chiefly from the Romans, with whom they 
came first into contact in the Jugurthine War. 
Th© name soon came to be synonymous in Rome with 
“Africa” and “African.” They gave the Romans 
much trouble till they were finally subdued by 
Lent ulus, who took the surname of Gictu .cub. 
The country had some renown in the Middle Ages, 
and it is thought that the name may still be 
traced. 

Gaff, a kind of boom used to extend the upper 
edge of the mizen, its foremost edge being fur- 
nished with two cheeks to embrace the after-part 
of the mast. A gaff topsail is a light, three* or 
four-sided sail on the mizen topmast, its head In 
the latter case extended by a small yard and its 
foot extending along the length of the gaff. 

Gage, Thomas (1720-1787), an English general, 
was the son of the first Viscount Gage. He waa 
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born in England, and entered the army while 
young. In 1750 ho was lieutenant- colonel of the 
44th Regiment, in 1761 was major-general and 
governor of Montreal, and in 1763 became com- 
mander of the British forces in America, with the 
title of governor of Massachusetts. His hesitation 
in dealing with the Boston rioters gave the 
colonists encouragement and opportunity, and in 
1775 the defeat of a detachment which he had 
sent to Lexington virtually began the War of 
Independence. Although he gained the battle of 
Bunker’s Hill, he could not raise the siege of 
Boston, and he was soon after superseded by 
General Howe. 

Gage, Snt William Hall, naval officer, was 
youngest son of General the Hon. Thomas Gage, 
and was born in 1777. He served with Sir John 
Jervis in the Victory, and with Nelson in the 
Miner re, and was present at the battle of Cape 
St. Vincent. Having been made a commander in 
I7H7, and a post-captain in the same year, he dis- 
tinguished himself in the command successively of 
the Terpsichore, 32, t he Uranic, 38, the Thetis , 38, 
and the I mins, 71. He became a rear-admiral in 
1821, and was from 1825 to 1830 commander-in- 
chief in the East Indies, and from 1834 to 1837 
commander-in-chief on the Lisbon station. He 
reached the rank of vice-admiral in 1837, that of 
admiral in 1846, that of admiral of the fleet, in 
18(52, and died in 18(54. From 1812 to 1846 he was 
a lord of the Admiralty, and from 1848 to 1851 lie 
was port-admiral at Devonport. He was knighted 
in 1834. 

Gagern, Hans Christopher Ernst, Baron 
von ( 17(5(5- J 852), a German statesman and writer, 
was horn near Worms. He was educated at 
Leipzig and Gottingen, and entered the service of 
the Prince of Orange-N assail. He was ambassador 
to Paris till a decree of Napoleon made it impos- 
sible for him to hold the post longer. He then 
went to Vienna, and tried to rouse a movement 
against Napoleon in the Tyrol. He was, after the 
fall of Napoleon, Prime Minister to the King of 
the Netherlands (Prinee of Orange), and repre- 
sented him ably at. the Congress of Vienna in 
1815. From 1816-18 he was the Netherlands 
ambassador to Germany, and in 1820 he retired 
upon a jnmsion, but. still exerted a good deal of 
influence upon public affairs. 

G&hnite consists of an aluminate of zinc 
(ZnAh,0 4 ), which crystallises in the regular system, 
usually in octahedra, resembling the spinels (q.v.). 
It. varies in colour from green to blue-black or 
brown ; has a specific gravity of 7’8, and hardness 
4*5. It frequently contains," besides its chief con- 
stituents, iron or manganese and sometimes mag- 
nesium. It occurs in a few localities in Sweden, 
Bavaria, and America, but not very plentifully. 

Gaikas (Ama-Ngqika), a branch of the Ama- 
Xosa Kafirs, being descended through Ngqika 
(ob. 1828) and Khakhabe from Palo (ob. 1780), 
tenth in descent from Xosn, reputed founder of 
the famous Ama-Xosa Confederacy, about the year 
1500. In 1817, Lord Charles Somerset, Governor 


of Cape Colony, recognised Ngqika as paramount 
chief of the Confederacy, thus setting aside the 
legitimate claim of Hinza, who, as grandson of 
Galeka, elder brother of Khakhabe, represented the 
senior branch of the House of Xosa. The mistake 
led to the long series of Kafir wars, which resulted, 
(1877) in the deposition of the paramount chief, 
Kreli, and the removal of the few surviving Gaikas 
to the Transkei District between the Kei and Bashi 
rivers. The Gaikas are now nearly extinct, but 
the name survives in the Gaikas Kop , a mountain 
nearly 7,000 feet high, between the Kat river and 
the Amatola range. 

Gainsborough, a market town and port of 
North Lincolnshire, on the right bank of the Trent, 
21 miles above its junction with the Humber, and 
1(5 miles N.W. of Lincoln. In consists principally 
of one long street parallel to the Trent, which is 
crossed by a stone bridge of three arches. Vessels 
of 200 tons can reach the town. The parish church 
has been rebuilt, but retains its 12th century tower. 
There is in the town an oak timber-framed ball with 
a tower 78 feet high, and forming three sides of a 
triangle, which is said to have been built by John of 
Gaunt. Part of it is now used as a corn exchange and 
assembly-rooms. The grammar school dates from 
1589. Other public buildings are the town-hall 
and the court-house. Ship-building, malting, and 
brewing are carried on, and there are iron and 
brass foundries, and linseed cake and tobacco 
factories. Pop. (1901), 17,660. 

Gainsborough, Thomas (1727-1788), a noted 
English painter, was born at Sudbury, in Suffolk. 
His mother had some taste in painting, and 
encouraged the boy, who at ten years of age had 
sketched almost everything about him, and at 
fifteen went to London to study. His energies 
wore devot ed chiefly to portrait - painting, but 
landscape came iri for its share of attention. 
Having married a young woman with a little 
money, he settled down for a time in Suffolk, and 
often painted landscapes on the Orwell. In 1759 
lie went to Bath with his wife and daughters, and 
there lie painted many portraits, among his sitters 
being Sterne, Richardson, Quin, Henderson, and 
Garrick. In 1774 he was in London and prospering, 
and exhibited portraits and landscapes. He was 
called to Court, and enjoyed both Court and 
popular favour. Among his sitters at this period 
were Burke, Clive, and Sir William Blackstone. As 
a landscapist he was a forerunner of Constable. 
Among his notable portraits are that of the Duchess 
of Devonshire, and that of Mrs. Siddons, the latter 
known to most visitors to the National Gallery, 
London, which contains several others of his works 
also, among the landscapes being A Waggon and 
Horses Passing a Brook . 

Gairdner, James, born in 1828 at Edinburgh, 
entered young as a clerk in the Public Record 
Office, London. In 1859 he became assistant- 
keeper, and has edited many historical documents, 
as well as written upon the Houses of Lancaster 
and York , the Life and Ileign of Richard 27/., 
Studies in English History, and a work on 
Henry VII . 
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Gairdner, Sib William Tennant (1824-1907), 
elder brother of James, a noted physician, M.D. and 
F.R.C.P. Edin., and LL.D. Edin,, was appointed in 
1862 Regius Professor of Medicine in Glasgow Uni- 
versity. In 1888 he presided over a meeting of the 
Medical Association held there. He published several 
medical books, and contributed valuable papers to 
medical journals. Among his special subjects have 
been the lungs, bronchitis, insanity, and hygiene. 

Gains, a Roman lawyer of the 2nd century A.D., 
of whom next to nothing is known except his work, 
not even his family name. A decree of Valentinian 
declared him one of the five lawyers whose opinions 
were to have weight, llis known works are the 
Institutes , Commentary on the Twelve Tables , the 
Edicts of Magistrates , and a work on the Lex Pap I a 
Poppwa. He was probably a practitioner of the 
conservative school, and much of his Institutes 
was incorporated in Justinian’s Institutes , in much 
the same way that Blackstone’s Commentary has 
been utilised by later writers. In 18 Hi Niebuhr 
discovered a palimpsest of his MSS. at Verona, and 
this has proved of great value for the light it throws 
upon antique procedure, and upon the way in which 
variation of the “ formulas ” constituted a kind of 
equitable system. 

Galactonic Acid. [Galactose.] 

Galactose, a sugar containing six atoms of 
carbon in the molecule, having the composition 
i.c. a hexosc. It originally received the 
name lactose , but this is now applied to a totally 
different compound, milk sugar, from which galac- 
tose itself, together with the isomeric dextrose , may 
be prepared by boiling for some hours with a dilute 
add. The lactose then breaks up according to the 
following equation : — 

CjoHooOjj + OHj, = C 0 1I 12 () 0 (galactose) + C 6 H ]8 () 6 
(dextrose). 

It is seen that it has the same composition as 
dextrose, which it further resembles in its action 
c.n polarised light , being dextro-rotatory [Polarisa- 
tion], in fermenting under the influence of yeast, 
and in reducing Fehling’s solution (q.v.). It forms 
small prismatic crystals, which melt at 166°, and 
which are soluble in water, though not as readily 
as dextrose. It yields by oxidation two acids — (1) 
galactonic acid , C (t H l2 0 7 , and (2) mucie acid , 
(^HjoOh, while by reduction it gives rise to a body 
ot the nature of an alcohol, dnlcitol , C 6 H l4 O fi (q.v.). 
It is estimated quantitatively in the same manner 
as dextrose. [See also Dextrose, Lactose, 
Sugars, Carbohydrates.] 

Galago, a genus of African Lemurs, with 14 
species, often distributed into sub-genera, ranging 
from Senegal and Fernando Po across the continent 
to Zanzibar and southwards to Natal. The name 
is also applied to any individual of the genus. They 
are arboreal nocturnal animals, clothed in soft 
woolly fur, with bushy tails longer than the body, 
and large naked ears, feeding on fruit, insects, and 
small birds and mammals. The hind limbs are 
longer and stronger than the fore limbs ; and there 


arc nails on all the digits except on the second toe. 
which is armed with a claw. The largest, 6. 
crassi caudatus , is about the size of a cat, and the 
smallest, (r. murium , said to be gregarious, is no 
larger than a rat. [Lemur.] 

Galahad, Sir, a knight, of the Round Table, 
who, according to the latest form of the legend of 
the Holy Grail (q.v.), was, on account of his 
chastity, the one knight destined to succeed in the 
quest. 

Galangal, formerly written G alin gale, is an 
aromatic stimulant drug, apparently introduced 
into Europe, by Arabian physicians, from China, its 
mime being derived from Kauliang-kiang, “ ginger 
from Kauliang” (Kauclmwfu), in Canton. The 
ordinary galangal of European commereo is the 
dried rhizome of A Ijdnia ojficinarum , a member of 
the ginger family, native to Hainan and probably 
also to Southern China. The rhizomes are cylin- 
drical, forked, $ inch or less in diameter, fibrous, 
striated, and reddish-brown externally with ring- 
shaped, transverse scars of leaf-scales. It has a 
pungent odour and a taste resembling Grains of 
Paradise. Though no longer used in English medi- 
cine, galangal is largely employed in Russia in 
veterinary medicine and cordials. Greater or Java 
galangal, distinguished by its larger size, orange- 
brown colour, and feebler odour, though mentioned 
by Marco Polo, is now rarely imported. It is the 
rhizome of A. Galanga. Galanga cardamoms, used 
in China, are beiieved to be the capsules of this 
species. The preserved ginger from Siam and 
China is the rhizome of an Alp ini a. China exports, 
mainly from Shanghai to India, about 600 tons of 
galangal annually. The tubers of species of 
Cypcrus were formerly used as a substitute for this 
drug, and Gerard calls C. longus “ English galingale." 

Galapagos, an archipelago consisting of five 
large and ten small islands in the Pacific Ocean, on 
the Equator, 500 miles from Ecuador, of which 
they form part, and to which the three inhabited 
isles— Albemarle, Charles, and Chatham — formed a 
penal settlement. ’They were discovered by the 
Spaniards in the 16th century, and obtained their 
name from the multitude of gigantic tortoises, of 
which the islands contain many species. The 
islands are of undoubted volcanic origin, as is 
shown by the great number of craters existing, 
and by the depth of the sea all round. There iff 
little rain, and much of the soil is rocky and 
parched. The fanna and flora are extremely 
interesting on account of the isolation of the 
position, and the fact that many species are 
peculiar to particular islands. Darwin and Wallace 
have both made interesting studies in this direc- 
tion. 

Galashiels, parliamentary borough and mann*- 
facturing town on the banks of the Gala, a mile 
above its junction with the Tweed, partly in Rox- 
burghshire and partly in Selkirkshire, 33 miles S. 
of Edinburgh. It is an ancient place, and was the 
seat of the Douglases in the 15th century. Wool 
had been worked here for long, and in 1790 a new 
impetus was given by the establishment of the first 
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factory. But whereas £1,000 represented the out- 
put in 1790, this had risen in 1890 to £1,250,000. 
Formerly, shawls and tartans were manufactured 
there, but now it coniines itself chiefly to the goods 
known as tweeds, There are between 20 and 
30 woollen factories, and there is a large skinnery. 
Galashiels unites with Hawick and Selkirk to send 
one member to Parliament. 

Galata, the name of the business quarter of 
Constantinople, situated on the N. side of the 
Golden Horn. 

Galatea, the lover of Acis, who was crushed 
under a rock by Polyphemus the Cyclops, through 
jealousy. The story has formed the subject of a 
cantata. The name was also borne by the statue 
whom Love, at Pygmalion’s request, warmed into 
life. 

Galatia, an ancient district of Asia Minor, 
separated on the N. by the range of Olympus from 
Bithynia and Paphlagonia ; and having on the E. 
Pont us, on the \V. Phrygia, and on the S. Cappa- 
docia and Lycaonia. It is watered by the Halys 
— which flows through in a northerly direction — 
and its tributaries. According to Strabo, it was 
inhabited by three Gallic tribes who hac an 
elaborate system of government and administra- 
tion. It afterwards became Hellonised, but. long 
preserved its language and other distinguishing 
features, including the p atria potestas (Gal. iv. 1). 
The country is an elevated plateau from 2,000 to 
3,000 feet in height, being most level in the S., 
where it slopes down into the salt desert. The 
rest is down-land, and feeds many sheep and goats. 
There is little wood, and in the northern valleys 
and hills there are great extremes of heat and cold. 
The people are said to have originated from Gauls 
who separated from Brennus during his inroads. 

Galatians, Epistle to the. St. Paul’s 
epistle is believed to have been addressed not to 
the inhabitants of the whole Koman province of 
Galatia, but to the descendants of the Keltic 
colony who lived in the district properly so called. 
[Galatia.] It is evident from the epistle that 
the Galatian churches were founded by St. Paul 
himself, most probably during his visit to Galatia 
in his second missionary journey (about 52 A.D.), 
mentioned in Acts xvi. 6. The passage which 
mentions a second visit, three years later, implies 
that at that time there were already many disciples. 
The epistle was probably written soon after 55, and 
certainly not later than 59 a.d. Its object was to 
confute the teaching of a “ Judaising ” section, who 
maintained the necessity of Jewish observances. 
In opposition to their views it emphasises the doc- 
trine of justification by faith. 

Galats, a town and port of Roumania, in the 
principality of Moldavia, on the left bank of the 
Danube (here 2,000 feet wide), between the mouths 
of the Pruth and Sereth, 85 miles from the Sulina 
mouth of the Danube, and 130 miles N.E. of 
Bucharest. The town is on a plateau, and consists 
of the Old Town, a badly-built, unwholesome, ill- 
drained part, liable to floods, and the New Town, 
in Gomowhat better condition, on the rising ground 


to the N.W. St. Mary’s church contains the tomb 
of Mazeppa. The International Commission, ap- 
pointed under the terms of the Treaty of Paris, 
1856, for the navigation of the Danube, has its seat 
here, and Roumania has a representative. Ships 
of 150 tons can come up to Galatz, and there are 
flour- mi 11s, saw -mills, cooperage works, and much 
exportation of grain. 

Galaxy, or Milky Way, is a luminous belt of 
stars, nearly surrounding the heavens in a complete 
circle. It is in one thick band for about two-thirds 
of its length, but for the remainder it is divided 
into two parallel strips. It intersects the ecliptic 
near the solstices at about an angle of 60°. It is com- 
posed almost entirely of small stars of the eighth 
and higher magnitudes. In it are a great number 
of star clusters, but not many true nebulae. Certain 
parts are so thick with stars that they cannot be 
counted. The two Ilcrschels made careful estimates 
of the number of stars in various parts of the 
galaxy and of other regions of the heavens, but by 
reason of unfounded assumptions concerning the 
size and distance of the stars they arrived at in- 
correct conclusions as to the structure of the 
heavens. It is now generally understood that the 
great mass of stars in our stellar system lie in or 
near a plane passing through the Milky Way ; they 
are contained, in fact, in a disc-shaped region, 
whose diameter is about ten times its thickness. 
They are not arranged with anything like uniform 
distribution, but in irregular clusters. Our own 
sun is a member of the system, and occupies a 
position near the centre of this region. The rest 
of the heavens on each side of the Milky Way is 
comparatively starless, but contains a large number 
of nebuhe. [Stars.] 

Galba, Sekyius Sulpjcius (a.d. 3-69), a Roman 
Emperor, was a promising youth, and seemed 
capable of great things. He was consul in 33, and 
administered several provinces as proconsul. When 
the hatred of Nero grew too strong, the soldiers 
sounded Galba as to being emperor, but he hesi- 
tated till be knew that Nero had designs on his 
life. He was not pleasing as emperor to those who 
had created him, as he would not bribe the soldiers 
or pamper the populace. Hence his murder. 

Galbanum, a balsamic gum-resin, light-brown, 
yellowish or greenisli-yellow, translucent, with a 
miKsky smell and an acridly bitter taste. It con- 
tains a blue oil identical with that of chamomile. 
Galbanum is mentioned as a spice in Exodus xxx. 
34, and as a medicine by Hippocrates, Pliny, and 
Avicenna. It is now administered as an anti- 
spasmodic, expectorant, and stimulant ; but is 
inferior to asafoetida. Galbanum is apparently the 
product of the umbelliferous species, Fcmla galbani- 
jina and F. rubricaulu , natives of Persia, and of F. 
Scliair , native to Turkestan. It is imported in 
small quantities from Bombay and the Levant. 

Galchas, the aboriginal Aryan population of 
the Central Asiatic highlands, still forming the 
dominant element in Kohist&n, Ferghdna, Rosh&n, 
Wakh&n, Karateghin, Shign&n, and Badakhsh&n. 
Although commonly described as “ Highland Tajiks,” 
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the Galohas constitute a distinct primitive group 
intermediate between the Indian and Iranian 
Aryans, and should consequently not be confounded 
with the Iranian Tajiks, from whom they differ as 
much as these do from the Persians. They belong, 
not to the dark, but to the fair division of the 
Caucasic family [Caucasic Race], being of tall 
stature and light complexion, with brown, hazel, 
or blue eyes, chestnut, ruddy, or blonde hair, wavy 
and curly, thick beard, and extremely brachy- 
cephalous skull, in this respect closely resembling 
the primitive Celtic i>eoples of Savoy, Auvergne, 
and Brittany. [Celts.] Their chief divisions in 
Kohistan are the Maghians, Kchtoutes, Falghars, 
Matchas, K&ns, and Iagndbs, all of whom speak 
Aryan dialects more akin to the Iranic than to the 
Indie branch of the Aryan mother- tongue. That 
of the lagnbbs appears to be of an extremely 
archaic type, and its study, scarcely yet begun, is 
expected to throw much light on the mutual rela- 
tions and divergencies of the Asiatic members of 
the Aryan family. With the Central Asiatic Galchas 
must also be grouped the Siah-Posh Kafirs of Kafir- 
istitn and the other primitive peoples of the southern 
slopes of t he Hindu-Kflsh range, whom they closely 
resemble in physique and probably also in speech. 
The Galchas proper of Kohistan, numbering al- 
together about 33, 000, are mainly monogamists and 
Sunnite Mohammedans, though still preserving 
many usages and ceremonies, evidently derived 
from the old Mazdean religion of East Irania. 
They are occupied chiefly with agriculture, and 
also possess some cattle, horses, and other live-stock. 
(G. de Meyondorff, Voyage a Boulihara , Paris, 1820 ; 
Ch. E. de Ujfalvy, Expedition . . . en Hume , 
en liberie, et dans le Turkestan , Paris, 1878-79.) 

Galekas (Ama-Gcaleka), a historical Kafir 
nation, named from a chief, Gcaleka, who flourished 
towards the close of the 18th century, and who was 
lord paramount of the Ama-Xosa confederacy. 
[Gaikas.] The original Galeka territory, which 
lay between the Kei and Bashi rivers, was annexed 
to Cape Colony after the last Kafir war of 1877, and 
now forms, with Bomvaniland, one of the Transkei 
administrative districts. But the present Galeka- 
land stretches from the mouth of the Kei to the 
Urntata, with a total area of 1,350 square miles and 
population of 85,000 Galekas and 12,000 Bomvanis. 
Kreli, third in descent from Gcaleka, was one of 
the most renowned of Ama-Xosa warriors, and 
since his defeat and deposition by the English in 
1877, peace has prevailed throughout Kafirland. 

' Galelas, an enterprising people of North Jilolo, 
Eastern Archipelago, who belong to the Indonesian 
division of the Malavo-Polynesian races. “They 
build large and roomy praus with outriggers, and 
settle on any coast or island they take a fancy for. 
They hunt deer and wild pig, drying the meat; 
they catch turtle and tripang ; they cut down the 
forest, and plant rice or maize, and are altogether 
remarkably energetic and industrious. They are a 
very fine people, of light complexion, tall and with 
Papuan features, coming nearer to the drawings 
and descriptions of the true Polynesians of Tahiti 


and Owyhee than any I have seen’' (A. R. Wallace, 
The Malay Archipelago , 5th ed., p. 325). Those, 
who are classed by the Malays as “ Alf uros ” — that 
is to say, non-Mohammedans or Pagans, speak a 
distinct language, which shows scarcely any re- 
semblance to the Malayan group. 

Galen, an ancient medical writer (yirc. 130-200 
A.D.), was born in Mysia. He was trained in the Stoic 
philosophy, and was proficient in logic, on which he 
wrote much — only one, however, of his treatises (that 
on Certain Fallacies') being extant. In 148 he began 
the study of medicine, and went to Smyrna to 
follow up the subject. In 158 he returned to his 
native town, Pergamus. In 184 he went to Rome, 
where he acquired a good practice and a great 
reputation for learning. In 170 he accompanied 
Marcus Aurelius to Rome, and was made medical 
guardian of his son, Commodus, and here he died 
at 70. He is said to have written as many as 500 
treatises. On many medical points he is still an 
authority. 

Galena, lead-sulphide (PbS), by far the most 
important ore of lead (q.v.), is a lead-grey metallic 
mineral, tarnishing somewhat on exposure, crystal- 
lising in the Cubic system, in cubes or in combina- 
tions of the cube and regular octahedron, or 
occurring massive. Its hardness being 2*5, it will 
mark paper. Its specific gravity is 7*3 to 7*8. In 
composition it is about 88*8 per cent, lead and 
13*4 sulphur ; but there is generally a proportion of 
silver (q.v.) present. When galena is sufficiently 
argentiferous , the precious metal is extracted by 
Pattinson’s process. Galena occurs in veins, abun- 
dantly in clay-slate in Cornwall and Devon, asso- 
ciated with ores of copper and zinc, in the 
Carboniferous Limestone of Lanark, Derby, etc., 
and in various localities in France, Germany, Bel- 
gium, and the United States. 

Galerites, one of the best known fossils of the 
Chalk. It is an Echinoid with a conical test, a 
central mouth, and with the anus also on the under 
side. They are known to the quarrymen as “ fossil 
sugar loaves.” 

Galenas, Valerius Maximus (d. 317), a 
Roman Emperor, who was born in Dacia, and served 
with distinction in the army. In 292 Diocletian 
gave Galerius his daughter in marriage, and made 
him Cmsar. He defeated the Persians, and when 
in 305 Diocletian abdicated, Galerius took the 
eastern half of the Empire, retaining the power till 
his death, while Constantius ruled in the West. 
Galerius was a good soldier and commander. 

Galibi, a branch of the Carib race, who were 
formerly very numerous and powerful on the coast, 
lands of the present French colony of Guiana. 
Poncot de Bretigny, who led an expedition to that 
region in 1843, found that all the previous French 
settlers had either been exterminated or assimilated 
to the Galibi people. They had forgotten their 
mot her- tongue, and had adopted both the language 
and usages of the Galibi. Akin to these coast 
tribes are the Galibios of the Upper Parana basin. 
Brazil, who are regarded by some authorities as the 
primitive stock of the Carib race. 
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Galicia. 1. An Austrian crown-land, having 
Russia to the N. and E., Hungary S.W., and on the 
W. Austrian and Russian Silesia. Its area is 30,(XMJ 
square miles. The Carpathians occupy a third, 
and most of the rest is a succession of terraces 
descending to the plain of Russia, with some low 
land near the Vistula. There are two heights in 
the Carpathians of 0,000 and 7,000 feet respectively. 
Its rivers belong partly to the basin of the Baltic, 
partly to that of the Black Sea, the tributaries of 
the Vistula being in the former, and the Dniester 
in the latter. There are a few lakes and many 
morasses, and several mineral springs. The climate 
is severe;, and much of the land is forest. There is 
some coal, iron, lignite;, zinc, and salt, and Cracow 
is the scat of the iron manufacture. Corn, hemp, 
flax, and tobacco are grown, and horses, cattle, and 
bees are reared, and there is a good deal of transit 
trade done down the Dniester. The towns of 
Lemberg and Cracow have each a university. The 
inhabitants are chiefly Boles and Ruthcnians. The 
Austrians first got a footing in Galicia in 1772, and 
it was not until 18 16 that they finished acquiring it. 

2. An ancient kingdom of N.W. Spain, now con- 
taining Corunna and three other provinces, is 
on the Bay of Biscay and the Atlantic, being 125 
miles long by 115 broad, and having an area of 
11,222 miles. The Pyrenean chain rims through 
Galicia from E. to \V., and two spurs branch off 
in a S.E. direction, enclosing the basin of the 
Minlio, which is the chief river, and has a course 
of 170 miles to the Atlantic. The Minho has 
many tributaries, and there are other rivers, those 
to the N. having short, turbulent courses. The 
coast-line of 240 miles has many good harbours, 
among them being Vigo Bay, the port of Corunna, 
Vivero Bay, and the ltivadeo. The climate is mild, 
and there is much rain, rendering the land fertile. 
Timber, cat t le, and pigs - which feed under the oaks 
and chestnuts— fruits, game, and fish are abundant. 
Lead, t in, copper, and iron pyrites are found, and 
there is some manufacture of linen and cotton. 
The ehiel exports are cattle, sardines, preserved 
meat, chestnuts, nuts, and potatoes. Most of the 
people are engaged in agriculture, and the native 
Gal lego is looked on as a good-natured but thick- 
beaded fellow. 

Galignani, John Antony (1790-1873) and 
William (1798-1882), two Parisian publishers, 
were the sons of an Italian who set up an English 
library in Baris in 1800, and in 1814 founded 
(Miffwni'n Messenger. The sons took his work 
on, and did much to advance English interests in 
France. 

Galilean Telescope is the simplest form of 
telescope, invented by Galileo, and employed most 
usefully by him in his observations on the heavens. 
It consists simply of two lenses— an object or field- 
glass and a concave eyc-jricce. The object-glass 
would of itself give an inverted image of the 
object, but the eye-piece is placed so as to prevent 
the formation of a real image from the field-glass, 
and the result is that an enlarged erect image is 
obtained. Opera-glasses are constructed on this 
principle; they have the advantage of showing 


objects in their right position, an advantage which 
is not shared with ordinary telescopes. Possessing 
only two lenses, it absorbs but little light; but 
because of the divergence of the waves of light, as 
they emerge from the concave eye-piece, it is 
necessary that the eye shall be placed very near 
the eye-piece. The invention is strictly due to a 
Dutchman, Jacques Metius, who discovered it by 
accident in 1 009. By its means Galileo discovered 
the mountains of the moon, Jupiter’s satellites, and 
the spots on the sun. [Telescope.] 

Galilee, one of the four Roman divisions of 
Palestine, is in the N. and extends from the Medi- 
terranean to the Jordan. It is now part of the 
paslialic of Damascus in Syria. The upper part is 
generally hilly and well- wooded ; the lower, level 
and fertile, though great irregularities of formation 
give evidence of vulcanic action. The principal 
inhabitants of old times were Syrians, Arabs, 
Phoenicians, Greeks, and some Jew’s, who were 
much despised by their co-religionists at Jerusalem. 
The principal towns were Tiberias, Cana, Capernaum, 
Nazareth, and Nain. Tiberias, after the fall of 
Jerusalem, became a great seat of Rabbinical 
learning. The Sea of Galilee is a large lake about 
13 miles long and 7 in width, and 820 feet deep, 
lying at the bottom of a great volcanic basin, and 
containing clear fresh- water well stocked with fish. 
To the S. lies the Jordan valley, and the river 
enters the lake through a narrow gorge. 

Galileo (properly Galileo Galilei), 1564- 
1642, a great astronomer, born at Pisa, of an an- 
cient noble family. As a boy he was fond of 
literature, and of making toy machines. He was 
educated at the monastery of Vallombrosa, near 
Florence, and then studied medicine at Pisa 
university. In 1583 the sight of a lamp swinging 
in the cathedral at Pisa set him investigating, 
and shortly after this time he began to study 
mathematics, and this gave a new direction to his 
genius. In 1586 he invented a hydrostatical 
balance, and in 1588 he published a treatise on the 
centre of gravity in solids. He became a lecturer 
in the university, and from 1589 to 1591 was oc- 
cupied in experiments, but offended many by his 
outspokenness. From 1592 to 1610 he occupied the 
chair of mathematics at Padua, and gained much 
reputation. In 1597 he constructed the first thermo- 
meter, but his great feat was in so improving the 
telescope as to be enabled to make many dis- 
coveries till then undreamt of. He was formally pro- 
hibited by the Pope from teaching the Copernican 
doctrines, but having ridiculed the accepted or 
Ptolemaic theories in 1632, was summoned before 
the Inquisition, perhaps tortured (but this is very 
doubtful), and sentenced to imprisonment during 
the Papal pleasure. He was, however, released, and 
permitted to reside at Florence. He continued his 
researches, but became blind and died in retire- 
ment. For the present Roman Catholic view of his 
case, see W. G. Ward, Dublin Ilevierv , 1871. 

Galipot, the resin which exudes from incisions 
of old standing in the maritime pine ( l*inus mar* 
tima ) of Bordeaux. 
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G a li tsin , a Russian family of much note, the 
chief members of which have been:— (1) Vasili 
(b. 1643), who was the regent during Peter the 
Great’s minority , and who did much to introduce 
Western influence into Russia. His desire to marry 
Sophia brought about his downfall. (2) Dimitri 
(1735-1803), who was ambassador to Holland, and 
was a friend of Voltaire. (3) Dimitri, son of the 
above (1770-1840), became a Catholic, and was 
ordained a priest, being known as “ Father Smith.” 
He was vicar-general of Philadelphia, and founded 
the town of Loretto in the Alleghanies. His in- 
heritance was forfeited, owing to his refusal to re- 
turn to Russia. 

Gall, Franz Joseph (1758-1828), a German 
physician, born at Tiefenbriinn. In early days he 
formed a theory that internal qualities corre- 
sponded with external conformation, and this led 
to the development of his system of phrenology, on 
which, with Spurzheim, he lectured in Germany. 
His doctrines did not meet with great success, and 
he went to Paris in 1807, and in 1819 became a 
French subject. In 1820 he visited London with a 
view to lecturing, but was disappointingly received. 
He wrote works on phrenology, some of them being 
written in conjunction with Spurzheim. 

Galland, Antoine (1646-1715), a French 
Orientalist, was born in France. He was employed 
to catalogue Oriental MSS. for the Sorbonne, and 
in 1670 was attached to the French Embassy at 
Constantinople. In 1673 he went to Syria and* the 
Levant, and collected many antiquities. Retween 
1676 and 1679 he made other journeys to the 
Levant, and after his return he studied thoroughly 
Arabic, Turkish, and Persian. In 1704 he made a 
translation of the Arabian Night*, and in 1709 was 
appointed to the chair of Arabic in the Colldge de 
France. 

Galla Ox, an Abyssinian variety of Bos taunts , 
with very long Jyrate horns. 

Gallas, a people of north-east Africa, who 
form a main branch of the Ethiopic or Eastern 
division of the Hamitie race. Their domain com- 
prises the whole of Gallaland, Enarea, and Kaffa- 
Jand, together with large tracts of Shoa and Gojam 
(South Abyssinia), and most of the little-known 
region extending from Kaffaland through the Lake 
Rudolf (Samburu) depression southwards to the 
Tana river and eastwards to the Upper Juba basin. 
The Gallas are thus conterminous on the north and 
east with the Abyssinians, the Afars, and the 
kindred Somali, on the west with the Nilotic 
Negroes and the remotely-connected Masai, south- 
wards with the Wa-Pokomo and other Bantu peoples 
of the Tana basin, their territory having a total 
area of nearly 400,000 square miles, and a popula tion 
roughly estimated by Krapf at from six to eight 
millions. Being Hamites, the Gallas belong to the 
same Caucasic division of mankind as the Europeans 
[Caucasic Race], and they are physically, perhaps, 
the finest people in Africa, tall, well-proportioned, 
with high, broad forehead, aquiline nose, well-cut 
mouth, oval face, coppery or light chocolate com- 
plexion, and black kinky hair usually worn in short 


ringlets or “ finger curls ” round the head. In theft 
mental qualities and natural intelligence they com- 
pare favourably with all the surrounding popula- 
tions, so much so that Galla slaves have always 
commanded the highest price in the Soudanese 
markets. Their language, spoken with considerable 
uniformity throughout the Galla domain, is a 
distinct member of the llamitic family, closely 
related to the neighbouring Somal and intermediate 
between the western Masai and northern Dankali 
(Afar). The term Galla , although of native origin, 
meaning “conquerors,” is not the national name, 
their most general designation being Orma (Oroma), 
“ men, stout, valiant,” and more fully Ilm’orma, 
“sons of the brave.” Galla, however, already 
figures on Fra Mauro's map (1459), where the 
lower coarse of the Xebe (Juba) is called thvjturw 
di Galla . But the earliest reference to the race 
occurs in the celebrated Greek inscription of the 
first century found at Adulis (Annesley Bay), where 
mention is made of the Arousi people south of 
Shoa, near the territory of the present Arussi, who 
are still one of the most powerful branches of the 
Galla nation. The tribal divisions are past counting, 
and each tribe comprises two sections, the prutuma 
or herdsmen, and the Imtto (ar gatin') or tillers of 
the soil, the former being the superior or aristo- 
cratic, the latter the plebeian class. It is evident 
that originally the Ilraa’orma were essentially a 
pastoral people, who at some remote period pene- 
trated most probably from the north-east into their 
present domain, where they still regard themselves 
as invaders, lima Galla , “sons of the conquerors.” 
Here many of their tribes have at various times 
been brought under Abyssinian and Arab influences, 
while others have hitherto kept entirely aloof; 
hence some are still pagans, some Mohammedans, 
some Christians of the Abyssino- Coptic sect, these 
latter being collectively called Sidama Gallas. 
Hence also, despite a certain vague sense of a 
common nationality, the several groups have long 
been animated by mutual feelings of hostility, 
intensified by the Mohammedan slave-hunting 
expeditions. They live in a chronic state of inter- 
tribal warfare, and many of the prutuma class lead 
a restless nomad existence, raiding the more 
sedentary kutto, and plundering wayfarers and 
caravans along the trade routes. The national 
arms are the spear, sword, and shield, and most of 
t Ije northern tribes fight mounted on small, wiry, 
and mettlesome horses. The men wear a cotton 
loin-cloth, saturated with butter, to which the 
wealthy add drawers and a short skirt, resembling' 
the Scottish kilt. They adorn themselves with ivory 
armlets, adding one for every enemy killed in battle, 
while the women are decked with copper or tin 
bracelets and a profusion of glass beads worn 
round the neck, their costume consisting of a 
dressed skin smock and a short tunic. "Polygamy 
is permitted, and the women occupy a degraded 
position in most of the tribes, in which the com- 
munal system forms the basis of the social organisa- 
tion All authority is centred in the prutuma class, 
which is grouped in j mhhidahs, with a council of a 
hundred elders at their head elected for 16 years. 
These elders elect in their turn an assembly of 300 
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members, by whom is chosen the buku-el-kebir , or 
great tribal chief. (Krapf, Travels , etc ., London, 
1860 ; Ch. Tatschek, Grammar and Dictionary of 
the Galla Ixmguage, Munich, 1844-45 ; C. Beke, On 
the Origin of the G alias, in Report of the British 
Association , for 1847 ; Harris, The Highlands of 
Ethiopia, , vol. iii.) 

Gallatin, Albert (1761-1849), was born and 
Educated at Geneva. In 1780 he went to the United 
States, and taught French at Harvard. He then 
acquired property and entered into politics, and in 
1801-18 was Secretary to the Treasury, showing 
great powers of finance. In 1814 he negotiated 
the peace with England, and from 1815-23 was 
ambassador to Paris. He wrote on finance, poli- 
tics, and ethnology, on the Indian tribes, and 
on the semi-civilisation of Mexico, Yucatan, and 
Central America ; and he was the first president of 
the Ethnological Society of America. 

Gall Bladder. [Liver.] 

Galla, a fortified town in the S.W. of Ceylon 
(q.v.). It is situated on a low rocky promontory, 
and has a good harbour in a small bay, which, 
however, has become of less importance since the 
construction of a breakwater at Colombo. The 
town is beautifully provided with trees, and has 
some interesting old Dutch buildings. 

Gallein (C 20 H 1( ,O 7 ) is employed as a dye under 
the name of anthracene violet. It is obtained by 
heating a mixture of pyrogallic acid and phtlialic 
anhydride. It. forms green crystals, which dissolve 
in alcohol to a red, and in potash to a red or blue, 
solution, the colour in the latter case becoming 
blue by addition of excess of potash. It produces 
colours varying from bluish to red purples. By 
the action of sulphuric acid it gives rise to caerulein 
(anthracene green), which is also employed in 
dyeing for the production of various shades of olive- 
green. 

Galleon, anciently, a ship of war of the largest 
size, with three or four decks of guns ; but, in the 
18th century, one of the large Spanish merchant- 
men employed in regular voyages to the Indies and 
elsewhere, and usually having four decks, and 
carrying guns. Until after the commencement 
of the 19th century the galleons sailed yearly 
from Cadiz, and were away for about two years. 
The chief ones brought home the produce of the 
Potosi silver mines, and also much gold, precious 
stones, wool, quinine, skins, leather, etc. The 
number of galleons varied, and was greatest in 
time of war ; but a single one with her cargo was 
often worth nearly two millions sterling. 

Gallery, in Elizabethan houses and some of 
earlier date, was a long narrow apartment, fre- 
quently in the upper storey, which served either as 
a passage or as a place where entertainments 
could be held. But the word was, and is, commonly 
used in a sense equivalent- to that of “loft” — i.e. 
a platform or raised stage inside an apartment. 
Such was the Minstrels’ Gallery at the lower end 
of the great hall in ancient mansions, which was 
«iet apart for the musicians. In mediaeval churches 


there was usually a wooden gallery over the rood* 
screen (q.v.), between the chancel and the nave. 
It was called a Hood-loft, because it was sur- 
mounted by a large cross or rood. In other parts 
of the church stone galleries were erected for the 
accommodation of worshippers. Norman examples 
remain at the west end of the north transept in 
Winchester cathedral, but they are less common 
in England than in France or Germany, where they 
are commonly found at the west end. The tri- 
forium (q.v.) also, which forms part of the original 
structure, is essentially a gallery. In foreign 
cathedrals seats are still sometimes placed here for 
the congregation, and in ancient days it seems to 
have been used for the actual celebration of 
service. The wooden galleries now common in 
churches were introduced after the Reformation. 

Galley, a low, flat-built vessel, originally 
peculiar to the Mediterranean, having one, two, or 
three masts with lateen sails, a raised and covered 
poop and forecastle, and a long open waist, in 
which, upon one or two tiers of benches, sat slaves, 
chained to the huge sweeps by means of which 
the craft was mainly propelled. The galley 
generally carried guns upon the forecastle, and 
occasionally also on each quarter. The largest 
galleys, called galeasses, had a total length of as 
much as 162 feet, and a beam of 32 feet, with 64 
oars and about 350 rowers. The galley of a ship is 
the general kitchen or cook-room. A galley is also 
a name given to a light pulling boat, such as is 
reserved to the use of the commanding-officer of a 
man-of-war. 

Gall Flies. A scries of insects belonging 
mostly to the Cgnipidrc , a family of the Hymenop- 
tera (q.v,), though some are members of other 
orders, such as the Cecidomyidce, which belong to 
the Diptera or true flies. The galls themselves 
are vegetable, and are pathological growths of 
the tissues of a plant in the effort to surround 
some parasitic insect larva, or to heal the wounds 
it has produced. The best-known English galls 
are the common “ oak-apples,” formed on oaks by 
the Andricvs terminally , one of the Hymenoptera. 
The gall-nuts of commerce, which are of great im- 
portance in the arts, as they are used largely in the 
manufacture of inks and dyes, are similar galls: 
they are formed by species of the type genus Cynips. 
Another common type of galls occurs on the under- 
sides of leaves ; they are usually in the form of small 
hard discs : the so-called “ oak-spangles,” due to the 
larva of Xeuroterns lenticnlaris , is a familiar ex- 
ample of this series. A third class of galls occurs 
as soft, mossy, or bush-like growths, instead of hard 
nodules or discs : the “ bedeguar ” of the rose is a 
familiar type of this group ; it is due to the attacks 
of Bhodiies roste. The gall insects present an in- 
teresting case of the “ alternations of generations ” 
(q.v.), for they are dimorphous. The gall flies are 
generally winged, but in many cases series of 
apt erous, or wingless generations, intervene between 
those which are winged. The former are strikingly 
different in appearance from the latter, as the wings 
of these are very large in proportion to the body. 
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g alliar d, a spirited dance, in high favour in 
the 16th and 17th centuries : the same as the 
Italian romanesca. It was confined to two dancers, 
and out of it was developed the minuet. The 
music accompanying it had a triple rhythm, and 
was lively but not rapid. 

Gallic Acid has the composition C 6 H 2 (OH) 8 
COOH, being trihydroxybenzoic acid. It occurs in 
various plants as sumach, tea, dividivi, etc., and in 
gall-nuts. It is found, also, combined in various 
tannic acids or tannins, from which it may be 
obtained. Thus, ordinary tannic acid, if boiled 
with a dilute acid, breaks up into gallic acid — 

C 14 II 10 O 9 + OH 2 = 2C 7 H 6 0 6 . 

It may be prepared in this manner, or by exposure 
of an infusion of gall-nuts to air, the addition of a 
little yeast accelerating the formation. It crystal- 
lises in fine silky needles, slightly soluble in cold, 
and readily in hot, water, the solution possessing an 
astringent, slightly acid taste. If heated, it is con- 
verted into pyroyallol , the pyrogallifi avid of the 
photographer. The reaction is thus expressed — 

CVHA = c 6 H 6 o 3 4- C 0 2 . 

It acts as a strong reducing agent, precipitating 
silver from its solutions. It may be recognised by 
the fine blue-black precipitate it gives with ferric 
salts, and by the rapid colouring (green, then 
brown) of alkaline solutions when exposed to air. 
It is employed for making inks, and, to some extent, 
medicinally as an astringent. 

Gallican Church, a name given to the Roman 
Catholic Church in France, with special reference to 
the opposition which it formerly displayed to Papal 
claims. Christian churches must have been founded 
in Gaul before the latter part of the 2nd century a.d., 
for during the persecution under M. Aurelius, many 
suffered martyrdom at Lyons, including Pothinus, 
bishop of the town. Irensens, the successor of 
Pothinus, had been a disciple of Poly carp, and this 
fact, together with the constant connection main- 
tained with Smyrna, and the general sympathy 
with Eastern views, leads to the conclusion that 
the Church of Gaul was mainly, if not entirely, 
of Asiatic origin. Like other branches of the 
Church, it advanced rapidly after the establishment 
of Christianity under Constantine; but it passed 
through a severe struggle during the invasion of 
the barbarian races, most of whom had already 
adopted the Arian form of Christianity. It was 
saved from the Arians by Clovis, and both he and 
his successors saw that a steady union with so 
strong an organisation was the surest means of 
maintaining the power of their own dynasty. As 
the power of the Papacy became established 
amidst the political and social confusion which 
followed the death of Charlemagne, the Church in 
France, as in other countries, sought to extend its 
own influence and authority by complete sub- 
mission to the claims of the Homan See. The 
Pragmatic Sanction of 1269 subordinated the 
authority of the Pope to the common law of the 
country as well as the canons of councils, and the 
same course was pursued more boldly by Philip the 


Fair in his struggle with Boniface VIII. The 
degradation of the Papacy during the “ Babylonish 
Captivity” led to still further limitations of its 
power. The enactments of general councils took 
the place of Papal decrees as the source of authority 
in ecclesiastical matters; by those of Constance 
and Basel, Church patronage was in great measure 
transferred from the Pope to the Crown, and the 
privileges thus gained were confirmed by the 
Pragmatic Sanction of Bourges (1437). The con- 
cordat of 1616 gave the right of instituting bishops 
to the Pope, while that of nominating them was 
retained by the Crown ; but the French people still 
looked back to the Pragmatic Sanction and the 
decrees on which it was based as the most fitting 
expression of the relations which should exist 
between Church and State. The movement towards 
“ Gallicism ” reached its height in the reign of 
Louis XIV., who was determined to assert his 
supremacy in ecclesiastical as well as civil affairs. 
In his contest with Innocent XI. concerning the 
Regalia (q.v.), he was supported by the eloquent 
and influential Bossuet (q.v.), who drew up the 
famous Declaration of the French clergy in 1682. 
This Declaration was condemned by several Popes, 
but the Crown maintained the same attitude up to 
the time of the Revolution. In 1790 an attempt 
was made by the “ civil constitution of the clergy ” 
to reorganise the Church on a democratic basis. 
At the same time a violent attack was made on 
ecclesiastical privileges; the clergy were deprived 
of their tithes, and the Church lands were confis- 
cated. During the Reign of Terror public worship 
was suspended, and the Church for a time ceased 
to exist. By the concordat of Napoleon, then first 
consul, with Pius VII., in 1801, the Church was re- 
established and public services were resumed ; but 
most of the changes introduced during the early 
part of the Revolution were retained. In 1810 
Napoleon, now emperor, returned to the Declara- 
tion of 1682. In 1817 there was a new concordat, 
by which that of 1516 was again recognised; but 
in 1826 a full assembly of bishops expressed their 
adhesion to the principles of 1682. In 1830 all 
creeds were placed on the same footing. The 
course generally followed by the State in ecclesias- 
tical and religious matters since that date has 
completely alienated the Church, which is now 
decidedly Ultramontane (q.v.) in its tendencies. 
The strongest proof of this was given at the Vatican 
Council of 1870, when the French bishops accepted 
the doctrine of the infallibility of the Pope. 

Gallienus, Publius Licinius (Roman Em- 
peror 260—268 A.D.), was the son of Valerian, who 
made him his colleague in the government. When 
his father was imprisoned by the Persians, the son 
lost all energy, and reigned only in Italy, the rest 
of the empire being governed by different generals, 
who earned the name of the Tliirty Tyrants. Gal- 
lienus was murdered while besieging Milan. 

Gallinaceous Birds, the Rasokes of some 
authors, an old order of Birds (q.v.), containing the 
Game Birds, Sand-grouse, Bush Quails, Mound Birds, 
Curassows, Tinamous, and in some cases the Pigeons. 
The Linnaean term Gallinre is now often revived in 
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this sense, and the Pigeons are generally given 
ordinal rank. 

Gallinule. [Moorhen.] 

Gallio, Julius Annaeus (1st century), was 
born at Cordova, and was the brother of Seneca 
the philosopher. He came to Rome, and was 
adopted by Gallio, whose name he took. During 
the reign of Claudius he became proconsul of 
Achaia, and is said to have been afterwards one of 
Nero’s latest victims. 

Gallipoli (1) (ancient Kalli polls), is a seaport 
of Turkey in Europe, at the N.E. extremity of the 
Dardanelles, on a peninsula, 90 miles S. of Adria- 
nople, and 130 miles S.W. of Constantinople. It is 
a poor town, but has good bazmirs, some mosques, 
and Roman and Byzantine remains. It is a key of 
the Dardanelles, and was occupied and strengthened 
by tho English and French in 1854. There is a 
lighthouse on the cliff. (2) A seaport of South 
Italy, in the province of Lecce, 25 miles N.E. of 
that city and 50 miles S. of Brindisi. It is on a 
rocky isle to the E. of the Gulf of Taranto, and a 
bridge of 12 arches unites it to the mainland. It 
has a cathedral, a castle built by Charles III. of 
Anjou, and huge underground cisterns, hewn in the 
rock, for storing the olive oil produced in the 
dist rict. There is a good deal of tunny-fishing. 

Gallium, a metallic element of atomic weight 
69-8, which was discovered by Boisbaiulran in a 
particular variety of zinc ore in the year 1875. He 
became aware of its existence by means of spectrum 
analysis (q.v.), and, although it exists in the ore in 
only very small quantities (about 1 part in (>0,000), 
he succeeded in obtaining sufficient for examina- 
tion. It is a bluish-white metal, which melts at 
30° C„ and when melted may remain so for several 
weeks, even at much lower temperatures, but 
instantly solidifies if touched by the solid metal. 
It is tough, and has the specific gravity of 5*9, is 
soluble in hydrochloric but not in nitric acid. It 
is best, detected spectroscopically, being recognised 
by two lines in the violet end of the spectrum. 
The discovery was rendered more interesting by the 
fact that the element was found to agree almost 
completely with the description of a metal whose 
existence was predicted by Mendeleef in 1870 on 
the ground of his Periodic Law, and called by him 
Eka-alu minium (q.v.). 

Gallocyanines, a number of blue and violet 
dyes, which are obtained from gallic acid and some 
of the tannins by the action of certain aniline de- 
rivatives— nitrosodimet hvlaniline. That from gallic 
acid is the best known, and receives the name solid 
violet. They give blue, violet, or red solutions, 
according to the solvent employed, frequently ex- 
hibiting a fine fluorescence. For dyeing cottons a 
tin or chromium mordant is generally employed, 
but for the dyeing of silk or wool no mordant is 
necessary. 

Galloflavin, ft yellow dyestuff obtained by the 
oxidation of gallic acid. This is usually accom- 
plished by blowing air through a solution of the 
acid in dilute potash until a precipitate occurs. 


which is afterwards treated with a dilute acid. By 
recrystallisation it is obtained in yellow crystals, 
which dye cotton yellow, the shade varying with 
the mordant employed. 

Gallon is the standard of liquid capacity in the 
United Kingdom. It is a very old measure, one of 
Henry VII. being of capacity 274£ cubic inches, of 
Queen Elizabeth 282 cubic inches, and of Queen 
Anne 231 cubic inches. These were abolished in 
1824, when the present standard imperial gallon 
was introduced. It is defined as tlie capacity of 
10 pounds of distilled water weighed in air at a 
pressure of 30 inches of mercury and a temperature 
of 62° Fahr. This has a volume of 277*274 cubic 
inches, and is, therefore, very nearly the same as 
the old Winchester corn gallon of Henry VII. The 
quart is the fourth part of the gallon, and is further 
subdivided into 2 pints. 

Gallo-tannic Acid. [Tannic Acid, Tan- 

N1US.J 

Galloway, a district in the S.W. of Scotland, 
now almost coextensive with Wigtonshire and 
Kirkcudbright, but formerly much larger. It is 70 
miles long by about 40 miles broad, and has long 
been famous for its breed of small horses and black 
cattle. The chief occupation, however, now of its 
inhabitants is dairy-farming, for which its mild and 
genial climate admirably suit it. The surface is in 
parts mountainous, and there are many lakes and 
streams. In the Roman period Agricola is thought 
to have made a strong settlement here, and the 
many Roman remains seem to confirm this view. 
The name is said to be derived from Gall-Gael or 
foreign Gaels, and, though the natives were sub- 
dued by the English in the 7th century, they pre- 
served their language till the lfith century, and 
many of the local names have a Gaelic appearance. 

Galloway, Mull of, the southernmost point 
of Scotland, 23 miles S. of Stranraer, at the end of 
a peninsula called the Rhinns of Galloway. The 
promontory, which is a little more than a mile long 
and about a quarter of a mile broad, is 210 feet 
high, and has a lighthouse, whose light is visible 
23 miles out to sea, and which commands a view of 
the Isle of Man, the Irish coast, and the Cumbrian 
mountains. 

Galls. [Gall Flies.] 

Gallus, (1) Trebonianus (251-253), a Roman 
Emperor, who succeeded Deeius, and was murdered 
by his troops. He is remembered for having paid 
the Goths to leave Rome alone. (2) C. Cornelius, 
a Roman poet, the friend of Virgil and Ovid. He 
was born 06 B.C., and committed suicide somewhere 
about 20 B.c. from chagrin at being banished for 
maladministration in Egypt. Of four books of 
elegies upon his mistress, Lycoris, only fragments 
are left. 

Galt, John (1779-1839), a Scottish novelist and 
trader, was born at Irvine, in Ayrshire. After a 
desultory education, he became a clerk at Greenock, 
but his versatility of character soon took him to 
London, where he tried his hand at literature, and 
entered at Lincoln’s Inn, and after projecting a 
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Life of Wolsey, he embarked for the Continent 
upon an errand connected with the embargo laid 
upon British commerce by Napoleon. In the 
course of this voyage he visited Greece, Constan- 
tinople, and Asia Minor, and made the acquaint- 
ance of Lord Byron. After returning to London, 
be made another voyage to Gibraltar with a similar 
object. These voyages he commemorated in 
Voyages awl Iravels and in Letters from the Levant, 
but these works were not well received. Later 
in life he made an expedition to Canada, which 
proved disastrous, and he returned home to die in 
poor circumstances at Greenock. Of his many 
works those which have made most impression are 
The Annals of the Parish (1821), The Provost , Sir 
Andrew 6f. Wylie, and The Entail (1823). 

€Mton v Fbancis, Sib, F.K.S., born at Duddcston 
in 1822; was admitted at King Edward’s School, 
Birmingham, from which he went to the Birming- 
ham Hospital, and later to King’s College, London, 
to study medicine, finally graduating at King’s 
College, Cambridge, in 1844. In 1846 he went 
to North Africa, and to South Africa in 1850 ; 
has held oftice in the British Association and 
other scientific bodies, and was knighted in 1909. 
Latterly he has given his attention to anthropology 
and eugenics, and has written upon Tropical Ex- 
ploration , Hereditary Genius, Natural Inheritance, 
linger Prints , and many kindred subjects. 

Galvani, Luigi (1737-1798), an Italian physi- 
ologist, was born at Bologna, where he became 
Professor of Anatomy in 1762, and lectured with 
much success, and gained a reputation in com- 
parative anatomy. In 1791 he wrote his celebrated 
Commentary on the Power of Electricity in Muscular 
Movement . He was afterwards removed from his 
post for political reasons, but was subsequently re- 
instated. In 1840-42 a quarto edition of his works 
was published by the Academy of Sciences at 
Bologna, and some manuscripts have recently 
been discovered. A statue was erected to him at 
Bologna in 1879. 

Galvanised Iron consists of wrought iron, 
the surface of which is coated with an alloy of 
zinc and iron. No definite electrical process is 
undergone to effect the deposition of the zinc, 
though the name almost implies such a process. 
The iron is well cleaned and freed from all 
rust by immersion in dilute acid, and is then 
dipped into a bath of zinc kept melted under sal- 
ammoniac (ammonium chloride, NH 4 C1). The ad- 
vantages gained by galvanising iron are that in 
this state the metal does not so readily corrode and 
rust by exposure to the atmosphere and moisture. 
It is hence much used for manufacture of culinary 
and kitchen articles, for wire, roofing, and many 
other purposes, for which ordinary iron, owing to 
the ease with which it oxidises and rusts, would be 
unsuitable. 

Galvanism is the old name given to the study 
of current electricity, in honour of Galvani, who 
was the first to investigate the effects of electric 
currents. Nevertheless, he formed certain miscon- 
ceptions as to the cause of the currents produced 
99 


in his experiments, and the correct explanations 
were due to Volta. On this account the term 
voltaic electricity is now much more in use to 
express the same idea. 

Galvanometer is an instrument of much im- 
portance in current electricity, designed primarily 
to measure the strength of electric currents. In 
the article on Electricity it was explained that 
the strength of current was proportional to the 
electromotive force or available pressure in the 
circuit and inversely proportional to the total 
resistance of the circuit ; that, in fact, the current 
could be estimated in suitable units by Ohm’s law, 

c = •? . If E is measured in volts and R in ohms, c 
R 

would be estimated in this formula in amperes. 
An instrument that is to determine the magnitude 
of c may be put in any part of the circuit, because 
the strength of the current is the same in all parts. 
Nevertheless, if the instrument measures the 
current by some means that require the actual 
passage of the current through the instrument, it 
is evident that the resistance of the instrument 
itself must not be such as to seriously alter the 
total resistance of the circuit, otherwise the intro- 
duction of the instrument alters the quantity that 
we require to measure. Most galvanometers are of 
this nature ; the electric current is made to pass 
through the instrument, and by reason of certain 
quantitative laws that regulate the effects of 
currents, observation of its effects may be inter- 
preted so as to give us the current strength. 
Now it happens that with all the ordinary types 
of galvanometer sensitiveness is only obtained 
at the expense of: extra resistance ; that is to 
say, an instrument may be made more sensitive, 
so as to be capable of rnesisuring smaller currents 
with accuracy, but only by making its resistance 
greater. The resistance itself is not desired, but 
it is a necessary consequence of the greater 
sensitiveness introduced. It follows, therefore, 
that the introduction of a sensitive galvanometer 
into a low-resistance circuit is useless; for the 
high resistance thus introduced entirely spoils the 
current to be estimated. It usually happens that 
the sensitive galvanometer is not required in such 
cases, for the currents in low-rcsistance circuits 
are sufficiently large to be measurable by less 
sensitive instruments. On the other hand, in the 
case of a high-resistance circuit containing, let us 
say, 120,000 ohms resistance, the introduction of a 
galvanometer of 2,000 ohms resistance brings up 
the total resistance to 122,000 ohms, which is not 
so different proportionally to the original state of 
things. The current is altered but to a very slight 
extent, and the instrument is likely to be of suffi- 
cient sensitiveness to measure the small current 
existent in this circuit. 

The principle of the galvanometer is that of the 
action of an electric current upon a magnetic of 
electro-magnetic needle. If a needle be suspended 
by a fine silk fibre, or supported on a sharp point* 
it will be drawn into the plane of the magnetic 
meridian, and will point to the magnetic north and 
south. If a wire be brought near it through whioh 
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an electric current is passing, the needle will tend 
to arrange itself at right angles to the wire. The 
tendency is to some extent hidden by the earth’s 
controlling force, which still pulls it in the direction 
of north and south. There is thus a definite deflec- 
tion produced, representing the direction of the re- 
sultant force acting at each end of the needle ; the 
resultant force is due (1) to the controlling force of 
the earth's magnetism ; (2) to the deflecting force 
due to the electric current. On the relation between 
these two forces depends the deflection produced. 
The deflecting force is increased by placing the 
wire as near (us possible to the needle and by in- 
creasing its length. This latter is most conveniently 
effected by winding it round a bobbin in many 
coils. The effect produced by 40 coils is approxi- 
mately equal to 40 times the effect produced by a 
single coil; but the resistance of the 40 coils is 
also increased 40 times. It is useless to increase 
the number of coils indefinitely, because they must 
occupy space, and after a time they become too 
distant from the needle to be at all efficient. More 
coils can be wrapped in the same space by using 
finer wire, but this also means increasing the 
resistance of the instrument. Finally the deflecting 
force may be made to have a maximum effect on 
the needle by adjusting either the coil or the needle 
so that the force is at right angles to the needle. 
With regard to the controlling force, it is desirable 
that this should be small if the instrument is to be 
highly sensitive. Using a weaker magnet certainly 
diminishes the controlling force, but it also dimi- 
nishes the deflecting force in the same proportion. 
Hence a weak needle is just as sensitive as a strong 
one, other things being equal. But if, instead of 
using a weak imignet, a pair of equally magnetised 
needles be fixed parallel to each other at about a 
distance of one inch apart, with opposite poles 
adjacent, the pair will, as a whole, have a very 
small controlling force acting on it, but the deflect- 
ing force due to the coils will be increased. Such a 
combinat ion is called an astatic pair, and is much 
usod in delicate galvanometers. The controlling 
force on a needle may also be diminished by the 
use of a controlling magnet that may be fixed on a 
vertical axis above the instrument, and placed near 
or remote at pleasure, thus varying the sensibility 
through a considerable range. 

The following are the chief types of galvano- 
meter known to electricians : — 

Tangent Galvanometer , in which the deflecting 
force is arranged always at right-angles to the 
controlling force, which must be constant in 
magnitude. The tangent (q.v.) of the actual de- 
flection produced is here a measure of the current 
strength. The conditions required are obtained by 
using a large circular coil placed parallel to the 
magnetic meridian, and by suspending a small 
needle in the centre-line of the coil. Such an 
instrument is not very sensitive, because of the 
necessarily great distance of the coil from the 
needle. 

Sine Galvanometer, in which the deflecting force 
is arranged always at a constant angle to the needle, 
and in which the controlling force is constant in 
magnitude and direction. The current is measured 


by the sine (q.v.) of the angle of deflection. The 
instrument is not required to satisfy any further 
conditions, and all galvanometers may on this 
account be used on the sine principle. The instru- 
ment is most sensitive when the “ constant angle " 
required is a right-angle, but by choosing this 
angle anything between 90° and 0°, a great range 
of sensitiveness may be obtained. 

Astatic Galvanometer means, as a rule, a fairly 
high-resistance galvanometer with an astatic needle. 
A convenient form was designed by Nobili. 

Mirror Galvanometer is a sensitive high-resist- 
ance galvanometer first devised by Lord Kelvin 
for cable purposes, intended for the measure- 
ment of very small currents. Minute deflec- 
tions are recorded by fixing a small mirror to 
the needle or its suspension ; this mirror may be 
made to reflect a beam of light on to a graduated 
scale, and any small motion of the mirror gives & 
magnified motion of the spot of light on the scale. 

Differential Galvanometer is one in which there 
are two equal coils wound round the bobbins so as 
to have the same magnetic effect. Equal and 
opposite currents flowing through the coils will, 
therefore, produce no effect on the needle, and the 
instrument is thus capable of determining the 
equality of two currents and indirectly the equality 
of two resistances also. 

Ballistic Galvanometer is one that measures the 
quantity of electricity that is suddenly discharged 
through the instrument. This is estimated by the 
magnitude of the first throw of the needle in much 
the same way as the momentum of a bullet is mea- 
sured by means of the first swing of the ballistic 
pendulum (q.v.), into which it is projected. [Elec- 
tricity. 

Galvanoscope is an instrument for the mere 
indication of the presence of electric currents. 
It acts on the same principle as a galvanometer. 

Galveston, a seaport and the largest town of 
Texas, U.S.A., situated on an island in Galveston 
Bay, about 30 miles long, with an average width 
of 2-J miles. The bay is about 35 miles in length 
and 12 to 18 miles broad. There is a good harbour, 
protected by a sea-wall. Great extensions and 
improvements have been made since the tidal-wave 
of 1900 wrought havoc, and a permanent causeway 
was projected in 1910 to connect with the main- 
land. As a commercial port, it is now second only 
to New York. There are a Catholic university 
and cathedral, many schools, a medical college, 
and hospitals. The principal export is cotton. 
Among the industries are founding and machine- 
making. 

Galway, a maritime county in the west of 
Ireland, in the province of Connaught, having the 
Atlantic Ocean on the W., Clare and Galway Bay 
on the S. f Mayo and Roscommon on the N., and 
Roscommon, King’s County, and Tipperary on the 
E. It is the largest county after Cork, and contains 
over a million and a half acres. Lough Corrib, 
which covers 30,000 acres and has many islands, 
divides the county into an eastern part, which is 
for the most part level, with much bog, but having 
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in the N. fertile land and in the S. the Slieve- 
baughty mountains, and a western part— sometimes 
called Connemara— which is mountainous and wild. 
There are many harbours on the coast, used chiefly 
by fishermen, who with the agricultural population 
make up the inhabitants. In the west are the 
mountains of Binabola or the Twelve Pins, which 
reach 2,400 feet in height. The Shannon is the 
only large river, others being the Suck, the Clare- 
galWay, and the Ballvnatrinch. Of the lakes, 
which west of Lough Corrib are about 130 in 
number, Lough Rea is noted for its scenery. Other 
tracts— called “ turlouglis”— are under water for part 
of the year. The county is rich in minerals, and 
there are mineral springs. Among the antiquities 
of the county are cromlechs, seven round towers, 
and many ruins of monastic buildings, including 
Knockmoy, with its frescoes illustrating ancient 
Irish costumes. There are also Anglo-Norman 
remains. Pop. (1901), 192,549. The town of Gal- 
way, capital and a county in itself, is on the N. 
shore of Galway Bay, on the river Corrib, which 
unites Lough Corrib with the Atlantic. It returns 
one member. There are some curious old buildings 
and a notable cruciform church. Brewing, tanning, 
distilling, and paper-making are carried on, and 
there is a good salmon fishery. Pop. (1901), 13,414. 
Galway Bay, between Galway and Clare, has a 
length of 30 miles and an average width of 10 
miles, and its entrance is protected by the three 
isles of Aran — Inishmore, Inisbmaan, and Inisheer. 

Gama, VASCO da ( c . 1460-1525), a Portuguese 
discoverer, was born at a small seaport in the pro- 
vince of Alemtejo. In his youth Prince Henry the 
Navigator died, and when Manoel succeeded Jo&o II. 
on the throne, Vasco da Gama, who had made him- 
self a name in the wars with Castile, was sent in 
1497 with four ships upon a voyage of discovery, 
one special object being to discover the country of 
Prester John. With difficulty he rounded the Cape, 
and then, under the guidance of an Indian pilot, 
crossed the Indian Ocean, and arrived at Calicut. 
Owing to the jealousy of traders, he had to fight 
his way out of harbour, and returned to be ennobled 
and treated with much favour. In 1502 he was 
given command of a squadron sent out to avenge 
some massacred traders, who had been left by 
Cabral to found a trading colony at Calicut, and 
on this occasion he bombarded Calicut and com- 
mitted great acts of cruelty. The king gave him 
solid proofs of his gratitude, and for a time Da 
Gama lived in retirement, but in 1525 Jo2Lo III. 
made him Viceroy of India. He went to Goa, and 
the same year died at Cochin. He is celebrated in 
the Lusiad of Camoens, and Correa’s Three Voyages 
of Vasco da Gama have been translated for the 
Hakluyt Society. 

Gamaliel is a Hebrew name, often met with, 
but more particularly bestowed upon three noted 
Rabbis, of whom the first is that Gamaliel at 
whose feet St. Paul sat. He was noted for his 
tolerance towards the Christians and other Gentiles. 
He was thought to have become Christian, but this is 
improbable. Gamaliel of Jabneh was the grand- 
son of the above-mentioned, and after the fall of 


Jerusalem was the head of the nation. Both of 
these were among the seven great Rabbis of the 
Talmud. 

Gambettfc, Leon Michel (1838-1882), was 
the son of a small tradesman at Cahors, and was 
called to the Paris bar in 1859. He first attracted 
general notice by his attack on the Empire as coun- 
sel for the defence in the Delescluze trial in 1868. 
In 1869 he became deputy for Marseilles. After the 
fall of the Empire he was appointed Minister of the 
Interior, and was in Paris during part, of the siege, but 
escaped in a balloon, and as War Minister and 
practically Dictator was the heart and soul of 
the resistance to the Germans. He was bitterly 
opposed to any armistice. In 1871 he had 
difficulties with the Government, and retired 
to Spain, and had no part in the troubles of the 
Commune. On his return he was elected for 
several departments, but chose to sit for the 
Bouches du Rhone. In 1875 he was opposed to 
M. Thiers, but his views in a measure triumphed in 
1875, when a Republican form of Government was 
decreed. In 1877 his firmness saved the country 
from a possible civil war on behalf of monarchy, 
and though condemned to three months’ imprison- 
ment for an alleged threat against the President, 
he was not imprisoned, and MacMahon resigned. 
Gambetta would not take office, because of the 
refusal to adopt the scrutin de lists , but from 1878- 
80 he was President of the Chamber, and in 
1881-82 he occupied the post of Prime Minister. 
He resigned, still over the question of the scrutin 
de liste , which the majority would not adopt, and 
thenceforward kept in the background in politics. 
He was killed by the accidental discharge of a 
pistol at Ville d’Avray, near Paris, on Dec. 21, 1882. 
His speeches have been published, as has also a life. 

Gambia, a river of West Africa, rises in a high 
land 240 miles inland, which contains the sources 
of the Senegal and some tributaries of the Niger. 
The mouth of the Gambia is in lat. 13° 50' N. 
It is thought to have a course of 1,400 miles, and 
the estuary is 27 miles across in places, though at 
the mouth only two. It is navigable for steamers for 
some distance, and for boats to the falls of Barra- 
conda, three hundred miles from the mouth, and 
for a long distance above the falls. Below Barra- 
conda the country on both sides is liable to be 
flooded, and the river leaves behind a fertilising 
deposit. The British colony of Gambia— which is 
now independent of Sierra Leone, and provides a 
Houssa force for its own defence— lies mostly on 
the left bank of the river, and has for its capital 
Bathurst, which is on St. Mary’s Island at the mouth 
of the river— an island of sand, about 15 miles long, 
by one broad, and separated from the mainland by 
a creek and swamp. Opposite the island is British 
Combo, a territory of six miles by three ; and about 
200 miles up the river is McCarthy's Island, which 
contains a trading-town called Georgetown. There 
is some weaving, and oil and brickmaking ; and the 
chief exports, besides the ground-nut, are hides, 
cotton, rice, kola-nut, and indiarubber. There is 
telegraphic communication with Europe.- and Liver- 
pool steamers call fortnightly. 
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Gambler, [Catechu.] 

Gambler, James Gam bier, first Lord, second 
son of James Gambier, Lieutenant-Governor of the 
Bahamas, was born in the Bahamas in 1756, and, 
as a commander, was captured in the Thimder , 
bomb, by the French in 1778. In the same year he 
was posted, and as captain of the Raleigh , 32, 
served ashore at the reduction of Charleston in 
1780. He commanded the Defence, 74, on the 
Glorious First of June, 1794, and became a rear- 
admiral in 1795, a vice-admiral in 1799, an admiral 
in 1805, and Admiral of the Fleet in 1830. He was 
made Governor of, and commander-in-chief at, 
Newfoundland in 1802. He effected the seizure of 
the Danish fleet in 1807, and was for tins service 
created a baron of the United Kingdom ; and he was 
commander- in-chief in the Channel when, in 1809, 
Lord Cochrane made his splendid attack upon the 
French ships in Basque Road. He relinquished 
this post in 1811. In 1814 he was one of the 
commissioners appointed to treat at Ghent for peace 
with the United States. In 1815 he was made a 
G.C.B., and for many years he had a seat at the 
Board of Admiralty. He died in 1833. 

Gambling, or Gaming, the playing any game 
of chance, such as cards, dice, etc., for money 
or money’s worth. Gaming houses, together with 
unlicensed playhouses and disorderly houses, are 
either at common law or by statute public nuisances, 
and may upon indictment be suppressed and their 
keepers fined, and in some cases imprisoned with 
hard labour. Against gaming-houses in particular 
assiduous care has been bestowed by the Legisla- 
ture ; and by statutes passed in the reigns of Henry 
VIII., Anne, and George II., the keeping of common 
houses for unlawful games and a variety of specified 
games was prohibited under heavy penalties ; and 
by several statutes of the present reign further pro- 
visions have been made regarding the offence now 
under consideration, and in particular for the pun- 
ishment of those who keep or frequent common 
gaminghouses, and for suppressing such houses. 
These statutes provide that the owner or keeper 
of any common gambling -house, and every person 
having the caro or management thereof, and every 
banker, croupier, and other person in any manner 
conducting the business of any such house, shall on 
conviction by the oath of one witness before two 
justices of the peace be liable, in addition to penal- 
ties prescribed by 33 Henry VI II., c. 9, to pay such 
penalty, not exceeding £500, as shall be adjudged 
by such justices or, in their discretion, to be com- 
mitted to the house of correction, with or without 
hard labour, for not more than twelve months ; but 
any witness who shall make true discovery to the 
best of his knowledge shall be entitled to a certificate 
of his having done so, and shall thereupon be freed 
from all criminal proceedings, forfeitures, and disa- 
bilities for anything he has himself done, and, on the 
other hand, anyone found in a suspected gaming- 
house may be required to be examined and to give 
evidence, and shall not be excused on the ground 
that such evidence will tend to criminate himself. 
One of the above statutes provides that anyone who 
by fraud, unlawful device, or ill-practice shall win 


any money or valuable thing shall be deemed guilty 
of obtaining it by false pretence, and be punished 
accordingly ; also that all contracts, whether verbal 
or written, by way of gaming or wagering, shall be 
null and void, and that no action shall be brought 
to recover any money or valuable thing alleged to 
be won on any wager or which was deposited with 
any person to abide the event ; but this enactment 
is not to apply to any subscription towards a plate 
or prize at any “ lawful ” game, sport, pastime, or 
exercise. By 36 and 37 Victoria, c. 38, every 
person betting in any street, road, highway, or other 
open and public place was liable to conviction or 
fine (40s. first offence, £5 subsequently). In the 
reign of the late King Edward VII., the repressive 
legislation was continued, the “ Act for the Sup- 
pression of Betting in Streets,” passed in December, 
1906, making the fine for the first offence £10, for 
the second £20, and for further convictions £50, 
or six months’ imprisonment. [Lotteries.] 

Gamboge, a gum -resin obtained from the bark 
of Garcinia Hanburii , G. Morelia, and allied species 
of that genus of the order Guttiferse or Clusiaceae, 
trees, with apposite, glossy, leathery leaves, natives 
of Siam, Cambodia , Cochin China, Ceylon, and 
Southern India. Gamboge occurs in 44 pipes” or 
44 rolls ” and in lumps. It is of a dirty orange 
externally, hard, brittle, with a conchoidal fracture, 
and odourless. It contains 20 to 25 per cent, of 
gum, with 70 to 75 per cent, of the resin gambogic 
acid. Britain imports from 10 to 30 tons annually, 
mainly from Bangkok and Saigon. It is used as a 
pigment, for colouring varnishes, and as a purgative. 

Game and Game Laws. The right or 
privilege of hunting, taking, and killing certain 
animals feme natures in exclusion of other persons 
has been long recognised in Great Britain, and there* 
formerly existed a system of a severe character 
under which none were permitted to take or sell 
game unless duly qualified in respect of property, 
and the ordinary qualification originally was the 
ownership of lands or tenements in possession or 
an estate of inheritance of the yearly value of £100 
or for life, or 99 years or upwards of the yearly 
value of £150— a qualification imposed chiefly for 
the prevention of idleness and dissipation in the 
lower classes — and with the same view, and also 
for the benefit of the revenue, it was subsequently 
made necessary for sportsmen to take out a yearly 
game certificate attesting the payment by them of 
a certain duty. The principle of requiring any 
personal property qualification has long since been 
abandoned, and statute 1 and 2 William IV., c. 32, 
has provided that the right to kill game upon any 
land shall be vested ratione soli in the owners of 
such land (mere occupiers for short terms excepted) 
or in any person having the grant or permission 
of such owners for the purpose ; but a game 
certificate is still required, and the above-named 
statute and the statute 23 and 24 Victoria, c. 90 (the 
principle Game Acts now in force), require all 
persons killing, taking, or pursuing game to take out 
a yearly excise license, which is substituted for the 
former game certificate, and these statutes also 
require persons who, having no such licence, deal 
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in game to take out an excise licence for this latter 
purpose. The revenue from gun-licences, dog- 
licences, licences to kill game, and certificates to 
deal in game, has now been granted to the County 
Councils under the “ Local Government Act, 1888.” 
The above statutes also contain many penal pro- 
visions intended for the better preservation of game 
and for the protection of the landowner from poach- 
ing, whether by night or otherwise, and generally 
against unlawful trespasses in sporting. Under 
these acts, game is defined to include hares, 
pheasants, partridges, grouse, heath or moor game, 
black game, and bustards, though some parts of the 
Acts are also directed to deer, woodcocks, snipes, 
quails, landrails, and rabbits. As to hares, there are 
also some special provisions, one being that in the 
absence of special agreement to the contrary, any 
occupier of enclosed lands or any owner thereof 
with the right of killing game therein, may kill 
hares on such land without an excise licence, and 
that such licence need not in any case be obtained 
by one who pursues hares with greyhounds, beagles, 
or other hounds. By the Ground Game Act, the 
right of the occupier to kill ground game, such as 
hares and rabbits, concurrently with the landowner 
or other person entitled under him to such game, is 
made a right inseparable from his occupation, and 
he cannot contract himself out of his right under 
the Act, and the occupier need not take out any 
licence. The law regulating the pursuit of animals 
in the chase has made certain distinctions. Thus 
if one starts any such animal on his own ground, 
and follows it into another’s, and kills it there, the 
property remains in himself ; but if, being a tres- 
passer, he starts it on another’s land and kills it 
there, the property belongs to him in whose ground 
it is killed and this even though the trespasser may 
have sold the dead game to a third person. Again, 
if it be started by a stranger in anyone’s chase or 
free warren and hunted into another liberty, the 
property continues in the owner of the chase or 
warren. These distinctions show that in general 
the property is acquired by the seizure or occupancy, 
though that cannot prevail against the better claim 
of him in whose grounds the animal is both killed 
and started. In the United States, subject to the 
laws against trespass, game can be freely captured 
or killed ; but there are some states which prohibit 
this during certain seasons in order to encourage 
the breed. [Forest Law.] 

Gamerghn, a numerous people of South Bomu, 
Central Soudan, where they occupy the Ujeh dis- 
trict watered by the Komadugu affluent of Lake 
Chad. They are a branch of the Ur-Wandalas, and 
differ in every respect from the Kanuri or ruling 
people of Bomu. The Gamerghu are muscular, 
well-made, with deep brown complexion and some- 
what regular features, which can scarcely be called 
negro. Most of them are still pagans, the Moham- 
medan religion of their Kanuri rulers having pene- 
trated only into the settlements along the main 
trade routes. Their chief town is Maidugheri, a 
place situated on the Komadugu, with a population 
of 15,000. (Rohlfs Quer Burch Afrika , Leipzig, 
X875, vol. ii.) 


Gametes, a sexual reproductive cell in plants, 
especially among the lower plants in which con- 
jugation occurs. If ciliated, it is termed a piano* 
gametes ; if not, an aplanogametes. 

Gamopetalse, or Corolliflorje, a sub-class 
of Dicotyledones (q.v.), in many respects more 
highly organised than either the Thalamifiora) (q.v.) 
or Calyciflor® (q.v.). It is characterised by com- 
plete and perfect flowers having usually five united 
sepals, five united petals, five epipetalous stamens, 
and two united carpels, but exceptional apetalous, 
polypetalons, and unisexual cases occur. The sub- 
class is divided into two scries, the Hypogynce , with 
a superior ovary, including Labiatm, Scropliu- 
lariaceas, Convolvulaceae, Solanacero, Boraginaceao, 
Gentianaceaa, Oleacete, and Ericacem; and the 
Epigynce , with an inferior ovary, including the 
Campanulaceae, Composite (q.v.), Rubiaceae, and 
Caprifoliaceae. 

Gamut or Gammut (from the Greek letter 
Gamma), the name given to Guido’s system of 
musical notation. In modern musio the word is 
used of the scale of wind instruments. 

Gando, an African kingdom of the Western 
Soudan, on the Niger from Birni in the N. to Idda 
in the S., dependent upon Sokoto, and estimated to 
contain 81,500 square miles. The population of the 
Houssa and Ffilah races are mostly Mohamme- 
dans. The chief town, Gando, is on the Sokol o, a 
tributary of the Niger, and not far from the town 
of Sokoto. The principal trading town is Egga. 

Ganesa, a Brahmanic god, son of Siva, the god 
of prudence, whose name is invoked at the begin- 
ning of an undertaking, and is to be met with at 
the head of books and documents. His figure in 
the temples has an elephant’s head, and is riding 
on a rat. 

Ganga. [Sand-Grouse.] 

Ganges, the sacred river of the Hindoos, the 
bathing in whose waters washes away all sin, rises 
in Gahrwal (q.v.), from an ice-cave a few miles 
above the sacred temple of Gangotri, at a height of 
13,800 feet. In its early course it is called Bhazi- 
rathi, and does not receive the name of Ganges till 
after flowing nearly 200 miles and receiving the 
waters of two tributaries. It passes through the 
Himalayas at Sukhi. and flows S.W. to Hardwar, 
and then generally S.E. of Allahabad, where it 
receives the Jumna, and on past Benares through 
Behar, being joined by three more tributaries, and 
then flows S., beginning to form its delta at 220 
miles from the mouth. The main stream, which 
receives the Brahmaputra, is to the E., and the 
Hooghly, on which stands Calcutta, to the W. The 
upper part of the Delta is fertile, but the lower 
part is swampy, and numerous canals connect the 
branches of the river. The whole course is 1,557 
miles, and the river drains 390,000 miles of country 
lying between the Himalayas, Burmah, and the 
Vindhya Hills. The river is perennial, and enriches 
the land with the deposit of its inundations, and is 
navigable for the greater part of its course. Hence 
perhaps its sacredness. 
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Ganglion, a sac or cyst formed in connection 
with a tendon. This condition is most commonly 
met with at the back of the wrist. Ganglion does 
not give rise to pain, but the discomfort and un- 
sightliness caused by the swelling usually lead the 
sufferer from this condition to resort to surgical 
treatment. A puncture and subsequent pressure 
usually speedily effect a cure. 

Ganglion Cell is the term applied to the 
nerve-cells which are found in tho grey matter of 
the spinal cord, in the brain, and other nervous 
tissues. [Nervous System.] 

Gangrene, or Mortification, is the death of 
a portion of the animal body. Gangrene should be 
distinguished from ulceration. In the former a 
large portion of tissue and in the latter very minute 
portions are affected. Thus, gangrene has been 
termed molar death , and mortification molecular 
death of tissue. In gangrene the part of the body 
involved becomes cold, pale, and shrivelled ; there 
is loss of sensation and general impairment of 
function. Sometimes the part may be from the 
outset swollen, sodden, and discoloured. The 
living tissues which surround the affected part be- 
come, after a while, clearly marked off from it by 
the formation of what* is called the line of de- 
marcation. The gangrenous portion or slough is 
thus ultimately separated and cast off from the 
body, and when this has occurred healing takes 
place with the formation of scar tissue. Gangrene 
is duo either to direct destruction of tissue by ex- 
ternal agents or to a cutting off of the supply of 
blood to the part affected ; thus, as the result of a 
burn or from exposure to extreme cold [Frost- 
bite], a slough is formed. A severe injury is apt 
to be followed by death of the tissues involved 
(traumatic gangrene). .When the injured part or 
wounded surface becomes the seat of septic in- 
flammation, the condition of things is much ag- 
gravated, and in such instances the terms phagedonna 
or hospital gangrene are used to describe the disease. 
Norna and cancrnm oris arc varieties of phagedaona, 
which occur in poorly nourished children. In 
senile gangrene the rigid condition of the arteries 
produced by the atheromatous degeneration, com- 
monly associated with advancing years, interferes 
with the normal supply of blood, and death of the 
affected tissues occurs. Lastly, the bed sores 
which occur in cases of prolonged illness and the 
curious condition known as ergotism, may be 
alluded to as varieties of gangrene. Treatment of 
gangrene consists in maintaining the strength of 
the patient and carefully protecting the diseased 
structures from cold, injury, and septic contamina- 
tion. The question of removing the dead portions 
of tissue by amputation is, of course, a matter for 
the judgment of the surgeon. 

Gangue. This term is applied to the portion 
of the rock or earthy material which occurs mixed 
with metallic ores. The nature of the gangue 
hence varies with the nature of the rock surround- 
ing the metalliferous lodes or veins, and may 
consist of felspar, fluorspar, granite, quartz, lime- 
stone, etc. The gangue is sometimes useful in the 
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smelting of the metal, owing to its acting as a 
“ flux,” but a great quantity always detracts from 
the value of the ore. The terms veinstuff &nd matrix 
are also applied with the same signification. 

Gazurnellatt, the collective name of a wide- 
spread Bantu people of south-west Africa, whose 
domain extends from Bih6 in Bengueia eastwards 
to the Chobe head-stream of the Zambesi. They 
comprise five main groups, the Ambuellas, Luimbes, 
Chibokwes, Luvales, and Ba-Lundas, all speaking 
closely-related dialects of a distinct Bantu idiom 
intermediate between the Umbundu of Angola and 
the Herero of Damaraland. The term Ganguella, 
meaning “ Stammerers,” has been applied to them 
by the A-Bunda people of Angola because of their 
unintelligible speech, just as the Germans are called 
JViemce, the “ Speechless,” by their Slav neighbours. 
The Lundas, most numerous of all the Ganguellas, 
constitute a powerful nation about the headwaters 
of the Liba affluent of the Zambesi. They have 
long had indirect relations with the Portuguese 
through the Lih6 traders, and most of the beeswax 
exported from Angola comes from their country. 
The Lundas are amongst the few African peoples 
who respect their women, some of whom even rise 
to the rank of queens. (Serpa Pinto Comment fai 
traversk V Afrique, Paris, 1881.) 

Ganjam, a district of India lying along the 
Bay of Bengal, in the N.E. of the Madras Resi- 
dency. The town of the same name is 18 miles 
N.E. of Berhampur, and was once the chief town of 
the civil district, but it is now decayed, and its 
place is taken by Berhampur. 

Ganxxet, any bird of the genus Sula, with eight 
species, belonging to the Pelican family, and uni- 
versally distributed in cold and temperate regions 
The face and neck are naked ; the bill is straight 
and strong, and longer than the head ; the four toes 
are long and united by a membrane. The gannets 
are good swimmers and divers, very powerful on 
the wing, living on fish, and nesting socially on 
rocky cliffs and islands. The best-known species 
is the Common Gannet or Solan Goose ( S . ba&sama'), 
a British bird, breeding on Ailsa Craig, the Bass 
Rock (whence it derives its specific name), Lundy, 
St. Hilda, and on the Skelligs off the coast of 
Kerry. The nests are rude structures of seaweed, 
and each contains but a single white egg. The adult 
male is a little under three feet long, and has the 
naked skin of the face blue, head and neck buff, 
primaries black, and the rest of the plumage white. 
The young during their first year are black, marked 
with lines and dots of white, so that the chief resem- 
blance between young and adult birds is in the 
long, straight bill. Large numbers of the young 
birds are taken every year at the Bass for the sake 
of their down. The flesh of old birds is rank, but 
that of the young is valued for food, and both 
young and old birds yield oil. The eggs are con- 
sidered a delicacy. S. variegata, from the Southern 
hemisphere, is one of the birds that have formed 
the guano deposits in the Pacific islands. [Booby.] 

Gaonister, a hard, fine-grained sandstone, 
occurring in the Lower Coal Measure series. It is 
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used tor road-metal ; or, when ground down, in 
iron- and brass-casting ; or, mixed with fire-clay, in 
making fire-bricks and lining furnaces. 

Ganoid Fishes, an order containing only 
seven recent genera, though to it belonged most 
of the palaeozoic and mesozoic fossil forms. [Bony 
Pike, Fishes, Mud-fish (. Amia ).] 

G&nteaume, Honore, a very distinguished 
French sailor, was born at La Ciotat in 1755, and 
commanded the Trente-et-un Mai on the Glorious 
First of June, 1794, and as chef-de-division in tho 
Mont ‘Blanc, 74, a squadron which escaped from 
Toulon in 1795. He was subsequently one of the 
commanders of the Invasion Flotilla, was captain 
of the fleet to Vice-Admiral Brueys at the seizure 
of Malta and at the battle of the Nile, and as rear- 
admiral, in the Muiron , brought back Bonaparte 
from Egypt. In 1801 he commanded the expedi- 
tionary fleet to Egypt, and, in 1802, a division of 
the expedition to St. Domingo. As vice-admiral he 
commanded the Brest Fleet in 1804, the Toulon 
Fleet in 1808, and a still larger Toulon Fleet in 
1 809. One of the bravest and most capable admirals 
in the French service, his death, in 1818, was re- 
garded as a national catastrophe. 

Ganymede, in Greek mythology, the cup-bearer 
of Zeus. According to one account, he was the 
son of King Tros and Callirrhoe, and Zeus, noticing 
his comeliness, sent the eagle to bear him away to 
heaven. He figures in the zodiac as Aquarius, and 
the rape of Ganymede has formed a subject for 
poet, sculptor, and painter. One of Horace’s 
finest odes mentions the legend. Thorwaldsen has 
commemorated it, and the flight on the eagle is 
the subject of a fine picture of the school of Titian 
at present in the National Gallery, London. 

Gapes, a disease which occurs in chickens and 
ether birds. It is caused by the presence of para- 
sitic worms in the trachea or windpipe. 

Garanoeux. [Garancine.] 

Garancine is a preparation of madder-root, 
which was formerly very largely employed in the 
dyeing industry. It is obtained by the action of 
(1) dilute, (2) strong, sulphuric acid, upon the root, 
it possesses about four times the colouring-power 
of the madder itself, and also gives better colours. 
A. poorer quality obtained from spent madder is 
known as garamceux , Both these, like all other 
ma&ler extractions or preparations, are now almost 
entirely superseded by the artificially-prepared 
alizarine (q.v.), which forms the colour-principle of 
them all. 

Gaaray, Janos (1812-1853), a Hungarian poet, 
lived at Pesth. He wrote dramas, an epic poem, an 
historical poem, made a poetical collection of his- 
torical legends, find wrote lyrics. A complete 
edition of his works and a life of him have been 
•published. 

Garcia, Manuel (1775-1832), a singer and 
composer, was born at Seville. He first appeared as 
a tenor at Cadiz and Madrid, and in 1808 sang in 
Italian opera at Paris. He went also to Italy and 
to London, and in 1825 travelled with a company 


to New York and Mexico. On this expedition he 
was robbed, and was compelled upon his return 
to Paris to give singing lessons for a livelihood, as 
his voice had gone. Two of his pupils were his 
daughters, Pauline and Marla, better known as 
Mesdames Viardot -Garcia and Mallbran. His best 
composition was the Caliph of Bagdad. His Bon, 
Manuel (b. 1805), earned a great reputation as a 
teacher of singing, and invented the laryngoscope. 
His hundredth birthday was celebrated in 1905 
with great enthusiasm. He died in 1906. 

Garoilaso (1540-1616), a Spanish historian, 
was born at Cuzco, his father being a Spanish 
soldier and his mother a princess of the Incas, 
whence he is sometimes called “ Inca.” He went 
to Spain in early manhood, and lived at Cordova. 
His work La Florida del Inca (1606), giving an 
account of Ferdinand de Soto's conquest, and his 
Jioyal Commentaries on Peru, were translated into 
English in 1688 and in 1869. 

Garcilaso de la Vega (1503-1536), a Spanish 
soldier-poet, was born at Toledo. He fought in 
Charles V.'s army against the French and the 
Turks, and was mortally wounded at the siege of 
the castle of Fr6jus. He was the first to introduce 
Italian hendecasyllabics into Spain, and was imi- 
tated by Lope de Vega, and is often quoted and 
commended by Cervantes, 

Gard, a department of France on the Mediter- 
ranean, and lying W. of the Kh6ne, and containing 
2,245 square miles, is watered by the Bhdne and its 
tributaries, the Gard and the C&ze. In the N.W, 
is a branch of the Cevennes, and the remainder of 
the department slopes towards the Rhdne and the 
Mediterranean, the coast being somewhat unhealthy 
by reason of its marshes ana great summer heat. 
Many olives and chestnuts are grown, and silk- 
worms are reared. Coal, iron, lead, marble, salt, 
and antimony are among the minerals, and there 
are important iron and steel works. Nlmes is the 
capital, ten miles to the N.E. of which is the Pont 
du Gard t an aqueduct, one of the most: magnificent 
of Homan remains in France. 

Garda, Lago di, between Lombardy and 
Venetia, is the largest of the Italian lakes, being 35 
miles long, with an average of 7 broad, and con- 
taining 115 square miles. It is more than 200 feet 
above sea-level, and is almost a thousand feet deep. 
The rivers Sarca and Ponale flow into it, and the 
. Mincio drains it into the Po. The upper end 
(Hi va) is Austrian and the rest Italian. The district 
is a favourite health-resort for its fine climate, 
the neighbourhood of the lake containing many 
villas. The Alpine spurs in the N. are interspersed 
with pretty valleys, and the southern slopes grow 
citron, figs, grapes, myrtles, and mulberries. The 
principal productions are olives and fish, which are 
abundant. On a peninsula jutting from the south 
shore is Sermione, mentioned by Catullus, with 
Roman remains. 

Gardaia, a town of Algeria, is situated in an 
oasis of the Sahara, and forms part of the territory 
claimed by France. It is surrounded by a low 
wall, and there is a modem French fort. The* town 
lies 82 miles N.W. of Wargla. 
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Gar denia, a genus of trees and shrubs, belong- 
ing to the tribe Cmchonefe of the order Rubiace®, 
which are natives of tropical Asia and Africa, and 
of the Oape, and are valued for their fragrant white 
flowers. G. Jiorida , the “ Cape Jasmine,” has gener- 
ally double flowers. 

Gardening. [Horticulture.] 

Gardiner, Jameb (1688-1745), was a British 
officer born at Carriden in Linlithgowshire. He 
became an ensign at 14 in a Scottish regiment in 
the Dutch service, which service he abandoned in 
1712 for that of Queen Anne. In 1706 he was 
wounded at Ramillies, and he fought at the battle 
of Preston in a Dragoon regiment. In 1704 he was 
a major in the 1st lnniskillings, becoming lieu- 
tenant-colonel of the regiment in 1730. About 
this time he experienced “conversion,” a process 
which did not destroy his soldierly qualities. In 
1743 he became colonel of the 13th Light Dragoons, 
and in 1745 died bravely at the battle of Preston- 
pans. 

Gardiner, Samuel, historian, was born in 1829 
in Hampshire, and was educated at Winchester 
and Christ Church. He then became Professor of 
Modern History at King’s College, London, till in 
1885 ho was elected Fellow of All Souls’. His 
historical studies chiefly dealt with the time 
of James I. and Charles I., and his work is 
divided into these periods ; James I. to the Disgrace 
of Coke , Prince Charles and the Spanish Marriage 
Schemes , England under the Duke of Buckingham 
and Charles /., The Personal Government of Charles /., 
anti the Fall of the Monarchy of Charles I. (only 
to 1642); all of which were afterwards gathered 
into ten volumes of History of England . He wrote 
other historical works, and collaborated in an Intro- 
duction to English History , and also edited several 
works for the Camden Society. He died in 1902. 

Gardiner, Stephen, Bishop (1483-1555), was 
born at Bury St. Edmunds. He was educated at 
Trinity Hall, Cambridge, of which society he 
became a fellow. In 1524 he lectured, and was 
appointed tutor to the Duke of Norfolk's sons, and 
introduced to Cardinal Wolsey, to whom he became 
private secretary. From 1525-1559 he was Master 
of Trinity Hall. In 1527 he accompanied Wolsey 
to France, and made the acquaintance of Erasmus. 
In 1528 he was sent on an embassy to the Pope, 
and soon went again to Italy on business connected 
with the royal divorce. In 1529 he was in high 
favour at court, and was able to intercede for 
Wolsey, and endeavoured to save the cardinal's 
colleges at Ipswich and Oxford, being successful, 
however, only in the case of the latter. In 1531 
his services in the matter of the divorce gained him 
the bishopric of Winchester, and in 1 532 he was with 
Henry at Calais. He has been accused, and with 
some apparent reason, of double-dealing in the 
matter of the divorce and in his general ecclesias- 
tical attitude. In 1534 he renounced allegiance to 
Rome, and wrote a treatise Dc Verd Ohcdicntid, 
which gained him the odium of orthodox Catholics. 
His opposition to Cromwell made him suspected at 
court, but in 1635 he was again in favour, and 
acting as ambassador to France. In 1538 Bonner 


superseded him at Paris, but in 1539 he was ambas- 
sador to Germany. He gave offence to Protestants 
both at home and abroad by promoting the Six 
Articles. At the accession of Edward VI. Gardiner 
fell upon evil days, and was for a time in the Fleet. 
He then retired to Lambeth, but was arraigned 
upon various charges, and was committed to the 
Tower. Mary’s accession set him free, and he 
crowned her, and was made Lord Chancellor. He 
was prominent in the persecutions of her reign. 

Gardner, Lobd. Two British naval officers of 
note have borne this title. The first, Alan Gardner, 
born in 1742, was son of Lieutenant-Colonel Gardner, 
and, before becoming a lieutenant, was present in 
the glorious battle of Quiberon Bay in 1759. He 
was made commander in 1762, and captain in 1766. 

In the Maidstone , 28, he signalised himself by the 
capture of the Zion , 40, and in the Sultam, 74, he 
behaved with remarkable bravery in Byron’s action 
off Grenada in 1779, and in Cornwallis’s action with 
M. de Ternay in 1780. In the Duke, 98, he took 
part in Rodney’s actions in the West Indies in 1782, 
and, on April 12, was the first to break the French 
line. In 1791 he was made a Lord of the Ad- 
miralty ; in 1793 a rear-admiral ; and in 1794 was 
one of the flag-officers in Howe’s victory of June 1st. 
For this service he was made a baronet, and pro- 
moted to be vice-admiral. In 1795 he bore a slight 
part in Bridport’s action, and in 1797, on the occa- 
sion of the mutiny in the fleet, distinguished him- . 
self not less by his zeal .than by his rashness and 
threatened severity. He became a full admiral in 
1799, and in 1800 was created an Irish baron, and 
in 1806 a baron of the United Kingdom. After 
having for a brief space commanded the Channel 
Fleet, lie died in 1809. His son and successor^ 
Alan Hyde, born in 1772, became a captain in 
1790, a rear-admiral in 1808, and a vice-admiral in 
1813. In 1796 he secured the surrender of the 
Dutch possessions in Ceylon ; in 1805 he commanded 
the Hero, 74, in Calder's action, and later in the 
same year he assisted in Strachan’s victory. After 
his promotion to flag-rank he commanded a squad- 
ron that observed the Scheldt and Texel. His 
death occurred in 1815. 

Garfield, James Abram (1821-1881), President 
of the United States of America, was bom in Ohio, 
his father being of an old Puritan family, and his 
mother of Huguenot descent. His father died, and 
his mother was left in poor circumstances. The 
boy worked on farms and the Erie canal-boats 
in summer, and went to school and afterwards 
to College in winter. He became, in 1857, Presi* 
dent of Hiram College, and in 1859 was elected 
to the State Senate ; and when the War of Secession 
broke out had command of the 42nd Ohio Volun- 
teers. In 1862 as brigadier-general he won the 
battle of Middle Creek, and in 1^63 was made 
major-general. He sat in Congress till 1880, in 
which year he became a United States senator and 
Republican candidate for the Presidency, and was 
elected. His efforts in the direction of Civil 
Service reform gave offence to many, and on the 
2nd of July, 1881, be was shot by a half-lunatic 
office-seeker. He died on September 19. 


Garfish. 


(41) 


Garlic, 


Garfishf any fish of the Teleostean genus 
Bel one, with about fifty species from tropical and 
temperate seas. The body is greatly elongated, and 
the jaws prolonged into a kind of beak, with widely- 
set teeth ; the dorsal fin is opposite the anal. The 
jaws in the young fish are of normal shape. B. 
vulgaris, a fairly common British fish, is about two 
feet in length. The flesh is well-flavoured, but 
some persons are prejudiced against it, because the 
oones, like those of the rest of the genus, are green 
in colour. 

Gargaaey. [Teal.] 

Gargle, a preparation intended for application 
in diseased conditions of throat and tonsils. The 
active principle in a gargle is usually either some 
astringent substance, such as alum or tannic acid, 
or a mild antiseptic (Condy’s fluid, etc.). 

Gargoyle, in Gothic architecture, a projecting 
spout to carry away the water from the gutter 
surrounding a roof. They are usually carved into 
figures of angels, men, human faces, or animals, and 
are often very grotesque. The water issues either 
from the mouth of the figure or from a leaden 
spout above or beneath it. 

Garhwal, a native state of the North-West Pro- 
vinces of India, bordering on Thibet, and having an 
area of 4,180 square miles. There is also a British 
district adjoining, 5,500 square miles in area, and 
having mountain ranges of over 25,000 feet in 
height. The Jumna and the Ganges rise in the 
native state, and in the district the Bhagarathi 
joins with a tributary to form the Ganges. Gangotri 
[Ganges] attracts many pilgrims. 

Garhwali, the natives of British and Indepen- 
dent Garhwal, West Thibet, who arc of Thibetan 
(Mongolic) stock, but Aryan (Caucasic) speech, 
now speaking Neo-Sanskritic dialects closely related 
to Kashmiri. Here are also the Rongbo, and north 
of them the Kohli, Kakka, Gakar, Avan, and Janju 
peoples, all of mixed Indo-Thibetan stock, in which 
the Hindu element largely prevails. The native 
Kajputs, collectively known its Rhasiya, have lost 
caste by mixture with non-Aryan populations. 
The Avans (Awans) are supposed by some ethno- 
logists to be descended of the Yavana— that is, 
Ionians or Greeks, settled in this region at the 
time of the Macedonian invasion. 

Garibaldi, Giuseppe* (1807-1882), one ot the 
apostles and active instruments of Italian freedom, 
was born nt Nice. He became a sailor, and in his 
twenty-first year was in command of a merchant 
brig. At Marseilles he met Mazzini, who fired him 
with his own enthusiasm, and induced him to join 
the abortive Genoese revolution of 1833. For his 
share in this, Garibaldi was condemned to death, 
but escaped to Brazil, where he joined the revolu- 
tionists in Rio Grande, and did much service as a 
guerilla leader and privateer. He was made prisoner, 
and (being separated from his unfaithful wife) be- 
came associated with a devoted Creole, Anita, 
who till her death was the faithful companion of 
his wanderings. He aided, in 1842, the Montevideans 


against the Dictator of Buenos Ayres. The advent 
of Pius IX., with all its hopes, in 1847, found him in 
Italy, but he was coolly received by the Pope, and 
by Charles Albert of Sardinia. He fought against 
the Austrians, however, in S. Tyrol, and in 1849 
joined the revolutionary government at Rome, and 
drove out the French and Neapolitans, but he de- 
fended it in vain against a siege, and was pursued 
to the Adriatic, Anita dying in the flight. Being 
banished, he went to New York, worked in a soap 
factory on Staten Island, and took to the sea 
again. In 1854 he returned to Italy, and farmed 
on the isle of Caprera. In 1859 he was summoned 
by Cavour to Turin, and had a great part assigned 
to him in the War of Liberation. He was the 
heart and soul of the expedition against the Nea- 
politan kingdom, which put Victor Emanuel on the 
Italian throne, but the renunciation of Rome and 
the cession of Savoy and Nice disgusted him, and 
he retired to Caprera. In 1862 he undertook an 
expedition against Rome, but was checked by the 
Italian troops at the battle of Aspromonte, where he 
was badly wounded in the foot. Soon after this he 
visited England, but though received with much 
popular applause, he failed in the object of the visit 
— to get England to take up the cause of Denmark 
against Prussia. In 1 868 he made his ill-advised 
attempt upon Rome, and was defeated at Mentana 
by French troops. The rest of his life was passed 
in comparative retirement, save when in 1870 he 
hastened to put his sword and life at the disposal 
of the French republic, and commanded the ir- 
regular forces of the Vosges. He was elected 
deputy to the French National Assembly in 1871, 
but was refused admission as being a foreigner. 
For the latter part of his life Garibaldi possessed 
the isle of Caprera. 

Garlic (Allium sativum ), a bulbous perennial 
plant belonging to the order Liliacese, and probably 
native to the south of Europe. Its bulb-scales are 
membranous and 10 to 12 in number, each having 
a “ clove ” or small bulb in its axil capable of 
independent growth. The leaves are linear and 
slightly keeled : the spathe is deciduous : the 
globose umbel bears bulbils among its flower-stalks, 
and the perianth-leaves are white. The whole 
plant, and especially the bulb, has an acrid taste 
and a strong smell of allyl sulphide (C 8 H 5 ) 2 S. It 
has been used for food from the earliest times in 
‘Egypt (Numbers xi. 5), in Greece and Italy, and 
was considered valuable medicinally. The name is 
popularly applied to several wild species of Allium, 
and to the cruciferous Erysimum Alliaria, which 
has the same smell and taste. 

Garlic. Oil of. A brown oil which is obtained 
when the leaves or other parts of garlic are dis- 
tilled with steam. It also occurs in many allied 
plants, and some cruciferce. If purified by redis- 
tillation, it is obtained as a pale yellow liquid, with 
a peculiar and disagreeable garlic-like odour, which 
boils at 140° C. It may be artificially produced, 
and its syntheses, as well as its analysis and re- 
actions, show that it consists of sulphide of allyl, 
and must be represented by the formula (C s H 8 ). i S. 
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Garnet, from the Latin grcmatum, the pome- 
granate, the seeds of which some granular varieties 
resemble, is the general name for a group of iso- 
morphous silicates, crystallising in rhombic dodeca- 
hedra or icositetrahedra belonging to the Cubic 
system. They have the general chemical formula 
3RNO, R iv j0 8 .3Si0 2 , in which It* 1 is calcium, mag- 
nesium, iron and manganese, and K*v is aluminium, 
iron, and chromium. The chief varieties may be 
classified as follows:— (1) lime-alumina garnet, 
including the olive-green grossularite and the 
brown or yellow cinnamon-stone or essonite of 
Ceylon; (2) magnesia-lime-iron-alumina garnet, 
including the blood-red or dark crimson pyrope or 
Bohemian garnet found in serpentine and some- 
times cut as a carbuncle (q.v.) ; (3) iron-alumina 
garnet, brownish-red to crimson and amethystine- 
purple, including the common and often large 
garnets in mica-schists and gneiss and the precious 
garnet or almandine ; (4) lime-iron garnet in- 
cluding melanite , a black form found in volcanic 
rocks, and aplome , a brown or greenish form ; (6) 
manganese-alumina garnet or spessartite, a brownish - 
red, which occurs in the Belgian “ coticules ” or 
hone-stones ; and (6) lime-chromium garnet, the 
emerald-green Ouvarovite or uwwrowite of the 
Urals. In hardness garnets range from 6*5 to 7 5 ; 
in specific gravity from 3*15 to 4*3. The streak is 
always white or whitish, and the fracture sub- 
conchoidal. They vary from considerable trans- 
parency to opacity, and from a truly vitreous to a 
resinous lustre. 

Garnett, Heniiy (1555-1606), an English 
Jesuit, was born at Heanor in Derbyshire. He was 
a scholar of Winchester College, and, becoming a 
Catholic, came to London, where he studied law 
and corrected the press for a law printer. He then 
went to Spain and Italy, and became a Jesuit in 
1575. In 1587 he was sent as missionary to Eng- 
land, a position for which his gentle and retiring 
nature little fitted him. After the Gunpowder 
Plot a letter found upon Guy Fawkes drew sus- 
picion upon Garnett, and he was for a time hidden 
with another priest at Hindlip Hall. Forced at 
last to yield through want of air and movement, he 
was committed to the Tower. His trial came off in 
1606, the judge being Chief Justice Popham, who 
had known him in former days, and Coke being 
the prosecutor. He was condemned and executed. 

Garnett, Richard (1789-1853), an English 
philologist, was born at Otley in Yorkshire, and was 
educated at the grammar school there, and learnt, 
besides French, Italian and German. In 1811 he 
became assistant-master in a school at Southwell, 
and learnt Greek, Latin, Divinity, and took orders. 
In 1838 he was appointed assistant-keeper of 
printed books in the British Museum. He gave 
special attention to Keltic, and wrote many articles 
in the Quarterly Review, and contributed to the 
Transactions of the Philological Society, of which 
he was a member. Among his works are treatises 
on The Languages and Dialects of the British Isles , 
The Nature ana Analysis of the Verb , and The Form a- 
tion of Ice at the Bottom of Water. His son, Richard, 
was keeper of the printed books from 1890-9. 


Gamier - Fagfes, Etienne Joseph (1801- 
1847), was bom at Marseilles, where he practised 
at the bar. He took part in the Revolution o 
July, and in 1831 became a member of the legis 
lative chamber. Louis Antoine (1803-1878), half 
brother of the above, also joined in the Jul] 
Revolution, and succeeded to his brother’s position 
and led the Extreme Left. In 1848 he beeaxm 
mayor of Paris, in 1864 a member of the Corpi 
Legislatif, and in 1871 a member of the Provisiona 
Government. 

Garo (Garrow), the most primitive branch o 
the Kach&ri people, Garo Hills and Goalpara 
Kamrup and Mymensingh districts, West Assam 
There are three main divisions— Abong in tin 
south-east, Abengga in the south-west, and A chit 
elsewhere, with total population about 110,000, o: 
whom over 80,000 are in the Garo Hills. The collectivi 
national name is Mande , and all speak dialects of i 
language closely akin to the Bodo (Kach&ri) o: 
North-east Assam. The Garo are of Mongoliai 
type, with black, oblique eyes, flat features, dirri 
yellowish complexion, short, squat figures, sullei 
expression. Like their Khassia neighbours, the^ 
raise rude monolithic monuments, similar to thos< 
of North Africa, Brittany, and Stonehenge, ant 
their religion is a gross fetishism, formerly accom 
panied by human sacrifices. (Dalton, Ethnology 
Bengal ; Major Godwin Austen, On the Garo Bills 
in Journal of the Royal Geographical Society, 1875. 

Garonne, The, a river of France (Lath 
Garumna ), rises in the Spanish Pyrenees, flow; 
through a gorge, and enters France near Pont di 
Roi, and flows N.W., and, joining with the Dordogne 
widens out two or three miles to form the Gironde 
and falls into the Bay of Biscay. The islands ant 
banks of the estuary form two channels, and tin 
lower parts are subject to inundation. On th< 
right bank are the tributary Salat, Ari&ge, Tarn 
Lot, and Dordogne, and on the left the Neste 
Bouge, Save, Gers, Baise, and Ciron, Boats can g< 
upwards from Toulouse to the junction of the Salat 
and sea-going vessels can go thirty-two miles abov< 
Bordeaux. 

Garonne, Haute, frontier department o: 
France, bordering upon Spain, along the Pyrenees 
It is 99 miles long by 56 miles broad, and contain! 
2,428 square miles. The N. is generally fertile, anc 
in parts mountainous, and in the S. the Pyreneei 
rise to a height of 11,000 feet. All the rivers belong 
to the Garonne, and the Canal du Midi passe! 
through. The climate is mild, but during part o: 
the year high winds are prevalent. The oak, pine 
and fir are the most abundant trees, and among th< 
chief products are wheat, maize, oats, potatoes 
and fruits. Cattle and sheep are reared, and th< 
region is especially noted for its mules and it! 
asses. Among the minerals are iron, lead, copper 
coal, marble, and granite. Toulouse is the capital 

Gar-pike, a name sometimes given to the gar- 
fish (q.v.), but properly belonging to the Bony 
Pike (q.v.). 

Garrick, David, generally acknowledged as 
the greatest actor that the English stage has seen, 
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was bom at Hereford on the 20th of February, 1717. 
He received a good education, studying for some 
little time under Dr. Johnson at Edial, near Lich- 
field, and with his teacher set out to seek his fortune 
in London in 1737. Legal studies did not prove 
attractive, and a year later he joined his elder 
brother Peter in a wine merchant’s business, which 
partnership, not proving profitable, came to an end 
in 1740. At last he found his vocation, appearing 
on the stage in Southerner Oronooko in 1741 at 
Ipswich, and on October 19th of the same year as 
Richard III. at the theatre in Goodman’s Fields, 
London. At the latter place his success was phe- 
nomenal, and drew down the displeasure of the 
managers of the two Patent Houses, who succeeded 
in stopping the performances. Garrick finally set- 
tled down at Drury Lane, of which theatre he be- 
came joint patentee in 1747, and retained the 
management till he retired from the stage on June 
10th, 1776. When Garrick appeared on the scene, 
the stage was eaten up with formality and custom, 
stately declamation and stereotyped attitude and 
gesture were the actor’s stock-in-trade ; but against 
all this he daringly revolted, and soon the artificial 
gave place to a more natural method of acting. In 
every class of piece Garrick was eminent, being 
successful in the highest tragedy and the lowest 
comedy. His variety was infinite. As a dramatic 
author he was more voluminous than meritori- 
ous, but many of his shorter verse productions 
are bright and clever. He was frequently ac- 
cused of pettiness and meanness, and probably his 
character was not altogether estimable; but his 
invariable success doubtless irritated many who 
considered themselves injured by his triumphs. He 
died on the 20th of January, 1779. He married in 
1749 Madame Violette, a famous dancer, who sur- 
vived him till 1822. 

Garrison, William Lloyd (1805-1879), a 
noted American abolitionist, was born at Newbury - 
port in Massachusetts. His father, a sea-captain, 
disappeared, and his mother was left in poor 
circumstances. The boy tried his hand at shoe- 
making and at cabinet-making, and eventually was 
engaged in the printing department of a local 
newspaper, for which he wrote anonymously, and 
he also wrote some political articles for the Salem, 
Gazette. In 1829 he went to Baltimore, and joined 
with a Quaker philanthropist, Mr. Lundy, to advance 
the cause of emancipation. Mr. Lundy was in 
favour of gradual emancipation and the foundation 
of a free colony in Africa, but Garrison was more 
uncompromising, and advocated immediate and 
total emancipation and the bestowal on the blacks 
of full citizenship. In the course of his efforts he 
rendered himself liable for libel, and was im- 
prisoned. In Boston he started the Liberator news- 
paper, and suffered much privation in the early 
days of the paper. In 1833 he visited England for 
the first time, and was warmly received by Wilber- 
force and the other opponents of slavery. Garrison 
may be looked on as one of the chief causes of the 
final abolition of slavery in 1864. 

Garrot. [Wild Duck.] 


Garrotte, a form of capital punishment in use 
in Spain and Portugal. In former days the 
prisoner was strangled by means of an iron collar, 
which was placed round his neck and fastened to a 
stake at the back of the chair in which he sat. At 
the point where the stake and collar met there was 
a screw, the turning of which resulted in the con- 
traction of the collar. Death is now inflicted by 
making the screw pierce the spinal marrow where 
it joins the brain. The term “garrotting” is ap- 
plied to a kind of highway robbery, in which the 
robber makes his victim insensible by suddenly 
compressing his throat. 

Garter. The Order of the Garter was instituted 
by Edward III. in honour of Edward the Confessor 
and St. George of Cappadocia, probably between 
1344 and 1348. Roughly speaking, there are two 
theories as to its origin. According to one theory, 
it was established with the definite purpose of en- 
couraging valour in the French war by com- 
memorating victories and rewarding those who 
specially distinguished themselves. The supporters 
of the other view appeal to the legend that the 
king, having in the course of a dance picked up 
the garter of a lady, whom tradition identifies with 
the Countess of Salisbury, returned it to her with the 
exclamation, “ lloni soit qui mat y perm ” (“ Shamed 
be he who thinks evil of it ”), which became the 
motto of the new order. The order originally con- 
sisted of the king, the Prince of Wales, and 24 
knight-companions, who had stalls in St. George’s 
Chapel at Windsor, where they assembled on the 
eve of St. George’s Day (April 23). Later statutes 
permitted the election of foreigners and descendants 
of George III. (1786), George II. (1805), and 
George I. (1831), in addition to the original number. 
The right of election was at first vested in the 
whole body, but was afterwards confined to the 
king. The officers of the order are the Prelate 
(the Bishop of Winchester), the Chancellor (the 
Bishop of Oxford), the Registrar (the Dean of 
Windsor), the Garter King of Arms, and the Gentle- 
man Usher of the Black Rod. The original in- 
signia of the order were a garter, a surcoat, a 
mantle, and a hood, to which the collar and George, 
star, and under-habit were afterwards added. The 
garter, which is worn a little below the left knee, 
is now made of dark blue velvet, and has the motto 
inscribed on it in gold letters. The mantle, sur- 
Coat, and hood are all of velvet lined with white 
taffeta, the colour of the two latter being crimson 
and that of the mantle purple. The badge, a silver 
escutcheon bearing a red cross and surrounded by 
the garter and motto, is worn on the left shoulder 
of tne mantle. The collar contains 26 pieces, 
roses alternating with knotted cords, and from it 
hangs the “ George,” a representation of St. George 
slaying the dragon. 

Garth, Sir Samuel (1661-1719), an English 
physician and poet, was born in the West Riding 
of Yorkshire, and was educated at Ingleton and at 
Peterhouse, Cambridge, where he graduated B.A. 
in 1679, and, after studying at Leyden, M.D. in 
1691. He came to London and was F.C.P. in 1693. 
In 1697 he gave the Harveian oration, in the course 
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of which he broached the idea of establishing dis- 
pensaries where the poor should get good advice 
and aid free. This idea was strongly opposed by 
the apothecaries, as surgeons were then called, and 
they tried every means to thwart its realisation, 
in 1699 Garth published The Dispensary , a poem 
which seems to have been modelled upon Le Lutrin 
of Boileau and Dryden’s MacFlecknoe. In 1700 
Garth delivered a Latin oration upon Dryden. He 
also wrote verses for the Kit-cat Club, as well as 
Other poems, and some dramatic prologues. On 
the accession of George I. he was knighted and 
appointed physician - i n-or dinary to the king. 

Gas is a substance whose particles exhibit a 
tendency to separate from one another. If a quan- 
tity of gas be introduced into a closed vessel, that 
quantity will immediately fill the vessel, retaining 
neither its original form nor its original volume. 
A gas may therefore be regarded as a substance 
possessing no rigidity; the smallest forces may 
deform it, and a removal of those forces will not 
necessarily be accompanied by a return to the 
original shape. This special property is shared 
with liquids, from which gases are distinguishable 
by having a very great elasticity of bulk. Small 
forces may produce very great change in volume. 
The gaseous condition seems to be one in which the 
particles of the substance are endowed with a 
greater amount of kinetic energy than they pos- 
sessed when the substance was in the liquid form. 
They arc therefore able to separate themselves and 
to travel about independently in rectilinear courses, 
except in so far as collisions with other particles 
may alter their lines of motion. The particles of a 
given quantity of gas at a certain definite tempera- 
ture possess a certain amount of momentum, and 
if this is altered in direction by their collision with 
the sides of the containing vessel the incessant 
impact produces a fairly constant and uniform 
pressure on the sides of the vessel. We say fairly 
constant, because the particles have not all got 
exactly the same speed, nor are they all exactly the 
same distance apart ; but, taking them as a whole, 
they may each be regarded as possessing an average 
amount of energy, an average speed, and an average 
distance between each other. If the vessel be 
diminished in size, the number of impacts it receives 
per second will be increased, and for the same tem- 
perature as before the gas exerts a greater pressure. 
This is the basis of the kinetic theory of gases 
developed by Clausius and Clerk-Maxwell which 
now receives the general support of physicists. 
Both theoretical and practical considerations have 
shown that the pressure is inversely proportional to 
the volume for a given quantity of gas at a constant 
temperature. If v is the volume of the gas and p 
its pressure per unit area, the product vp will 
remain a constant through a wide range of pres- 
sures. This law, which is known in England as 
Boyle'* Lorn (q.v.), is not perfectly true, consider- 
able error being found when the pressures are great 
and the particles of gas too closely aggregated. 
The second important law of gases is due to Gay- 
Lussac, who showed that the increase of volume 
which a quantity of gas undergoes when its 


temperature is increased 1°, in order to maintain 
constant pressure, is a fixed proportion of its initial 
volume at 0° C. This is expressed mathematically 
by the formula v t = v 0 (1 4* at), where v t is the 
volume at the temperature t degrees, v 0 that at 
0° C., and a a constant that is practically the same 
for all gases, being about -jfy. This constant is 
called the coefficient of expansion. 

Gases may be liquefied by the combined ap- 
plication of great pressure and great cold. For 
every gas there is a certain temperature, known as 
the critical temperature, which must be reached 
before pressure alone can complete the liquefaction. 
When the gas is below the critical temperature it 
is called a vapour, and may be liquefied without 
further diminution of temperature. 

Gases vary in their degree of solubility in liquids ; 
1,050 litres of ammonia are soluble in 1 litre of 
water at 0° C. ; while only *02 litre of hydrogen can 
be dissolved in the same amount of water. A 
liquid at its boiling-point may be regarded as being 
saturated with its own gas, any addition of heat 
causing the evolution of vapour. The power of con- 
duction of heat for gases is very slight, and is 
difficult to measure, for true conduction is pre- 
vented by the convection which goes on. The 
specific heat of gases is small as a rule, that of air 
at constant pressure being *2375, at constant 
volume -1684 ; that is to say, a gramme of air raised 
in temperature 1° C. requires 2375 calories if its 
pressure remain constant, its volume therefore 
increasing by Gay-Lussac’s law. If its volume be 
kept constant it requires only *1684 calories to raise 
its temperature 1° C., the difference being due to 
the work done in the former instance by expansion 
of the air against the external pressure. The spe- 
cific heat of hydrogen at constant pressure is 3*049, 
this substance being the unique exception to the rule 
that the specific heats of all substances are less 
than that of water. Air at ordinary temperatures 
and pressures is an insulator of electricity, but at 
high temperatures and at low pressures it becomes a 
conductor. Oxygen is strongly magnetic ; hydrogen 
and nitrogen are diamagnetic. [Diamagnetism.] 

Gas Analysis, The first operation in gas 
analysis is the collection of the sample, and this 
frequently offers a great many difficulties. In 
ordinary cases the gas is collected in glass vessels 
over water or mercury, the former being most con- 
venient, but only applicable when the gas to be 
analysed contains no soluble constituents. The 
vessels are filled with the liquid, and then by means 
of a cube attached to their upper end are placed in 
communication with the chamber, etc., containing 
the gas. The mercury or water is then run out 
from below, the gas being thus aspirated into the 
vessel which, when full, is securely closed. The 
sample being thus collected, the method usually 
adopted for its analysis is the absorption in turn 
of each of its various constituents, by suitable sub- 
stances, the decrease in volume after each absorp- 
tion being observed. For this purpose the gas is 
transferred to a graduated measuring tube, and 
from this it is forced into the bulb containing 
the particular absorbent, being again forced back 


Ghta Battery. 


(45) 


Ghw Engine. 


into the measuring tube. Owing to the altera- 
tion of the volume of a gas with variations in the 
temperature and barometric pressure [Gas], these 
data must be also noticed at each observation. 
The principal substances employed as absorb- 
ents are the following : — Caustic potash , either solid 
or in solution, which absorbs acids, or their anhy- 
drides, being most frequently used for the de- 
termination of carbonic acid C0 2 . Pyrogallol or 
pyrogallio add , which is used to absorb oxygen, 
for which purpose also phosphorus may be em- 
ployed. Cuprous chloride , either in acid or in 
ammoniacal solution, used chiefly for determination 
of carbon monoxide, acetylene, or oxygen. Sul- 
phuric acid (1) dilute , by which basic gases, as 
ammonia, etc., are absorbed ; (2) concentrated , by 
which olefiant gas and allied compounds can be 
estimated. Bromine can also be employed for these 
latter, while nitric add is used to absorb vapours 
of benzene. Besides these, alcohol , lead acetate , and 
other substances are used in special cases. Many 
gases, however, containing carbon, oxygen, hydro- 
gen, and nitrogen, cannot be estimated by any of 
the preceding, and these are then determined by 
exploding with a known and sufficiently large 
volume of oxygen in a graduated tube known as 
an eudiometer. From the volume of gas before 
and after explosion, and also the quantity of car- 
bonic acid, C0 2 (determined as above), and of 
aqueous vapour (found by heating the tube to 100° C.) 
formed, the quantities of all four constituents in 
the original gas can be determined. For the de- 
termination of a single constituent of gases, special 
methods are frequently employed — e.g. as by ab- 
sorption in some liquid, and afterwards analysing 
the solution obtained. 

Ctas Battery, in electricity, is a voltaic battery 
first arranged by Grove, in which oxygen and 
hydrogen act as the opposite poles, and dilute 
sulphuric acid as the electrolyte separating them. 
The gases are contained in long glass tubes held 
in position over the liquid. The terminals of the 
battery are connected with platinum plates that 
pass up from the liquid into each tube. The 
electromotive force available is about 1*5 volts, and 
is the electromotive force required to separate 
hydrogen and oxygen from water. 

Gascoigne, Sir William (circ. 1350-1419), an 
English judge, was born at Gawthorpe, in Yorkshire, 
and educated at Cambridge. He became a member 
of the Inner Temple, and pleaded in Richard II.’s 
reign. In 1397 he became King’s Sergeant, and held 
an estate for the banished Duke of Hereford, who, 
upon his accession, confirmed Gascoigne’s patent as 
King’s Sergeant, and made him Lord Chief Justice 
in 1400, He is said to have tried Northumberland 
and the other rebels in 1405, but this is very doubt- 
ful. The story of his collision with the Prince of 
Wales and his imprisonment of the prince is pro- 
bably apocryphal. He appears to have been a good 
judge, and his son served in the wars of Henry V., 
and became High Sheriff of York, while his grand- 
son was knighted by Henry VII. 

Gascon*, the inhabitants of Gascony, south- 
west France, who are distinguished by some marked 


characteristics from all the surrounding popula- 
tions— characteristics due to their mixed Iberian, 
Romano-Gallic, and Teutonic (Visigothic) descent 
The substratum of the population is certainly Iberian, 
as shown by their very name— Gascon and Vascon 
being the same word as Basque [Basque] — and by 
such local names as Elimberris, Bigorra, Iluro and 
other old Iberian settlements, whose meaning is 
still explicable by the Basque language (Elim- 
berris = “ New-town,” etc.) Later, but still in pre- 
historic times, the country was invaded by Celtic 
(Gaulish) tribes, who merged with the original in- 
habitants, forming the mixed Cel tiberian peoples, who 
retained the primitive Iberian speech still surviv- 
ing on both slopes of the Western Pyrenees. These 
Celtiberians were the Aquitani of Caesar (Be Bell. 
Gall. i. 1.), who after the Roman conquest (29 B.c.) 
were grouped in nine administrative districts form- 
ing the Nov cm populania of the Empire. After the 
Visigothic irruption the Vascons of the Pyrenees 
again acquired the ascendency, and in the seventh 
century extended their rule and name to the whole 
region northwards to the Garonne, which from the 
remotest times had formed the northern boundary 
of the Iberian domain. Thus it was that this 
region took the name of Vascony (Gascony), which 
it still bears, though since 1790 divided into 
several administrative departments roughly corre- 
sponding to the Noveni populi of the Romans. The 
Basque language, however, has gradually retreated 
to the south-western districts of Navarre and 
Oleron (the ancient Iluro), and the bulk of the 
people now speak, besides the standard French, a 
marked dialect of the Langue d’Oc. The Gascons 
are distinguished by a higher tone of morality, duo 
perhaps to their Iberian blood, than is prevalent in 
other parts of Franco. They are a gay, cheerful, and 
hospitable people, somewhat boisterous in their 
demonstration of friendship, great talkers and even 
charlatans, given much to exaggeration and 
“bounce,” so much so that the term “gasconade” 
has become synonymous with brag, bluster, or 
bravado. The modern “gasconader” represents 
the miles gloriosus of Roman comedy. 

Gascony, an old province of France containing 
10,000 square miles, was the Aquitania Tertia of the 
Romans, and seems to have been settled by 
“ Vasques ” or “ Vascons ” from Spain. These were 
defeated in 002 by the Franks, but retained their 
independence, and were governed by their own 
dukes. In 872 we find them defying tne authority 
of the French kings. The line of dukes became 
extinct in 1054, and the duchy came into fhe 
power of the Dukes of Guienne. 

Gas Engine is a motor the theory of whose 
working is closely connected with that of the 
steam-engine, but with a motive power supplied 
directly from the combustion of coal-gas or other 
similar gaseous fuel. The first successful gas- 
engine was brought out in 1860 by M. Lenoir, 
though practical application of the idea dates as 
far back as 1823. This engine used about 95 cubic 
feet of gas per horse-power per hour ; an efficient 
gas-engine will now supply one horse-power per 
hour, with 15 cubic feet of coal-gas, or about 75 
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oubio feet of Dowson gas, whose combustion value 
is only about one-fifth of that of coal-gas. The 
general working of an ordinary gas-engine is as 
follows : — A piston works backwards and forwards 
in a cast-iron cylinder. At the beginning of a stroke 
the piston moves forwards and draws in a supply of 
gas and air combined in proper proportions for 
complete combustion. The mixture is ignited by 
some special contrivance that will not involve any 
escape into the outer air ; explosion ensues, and the 
temperature rises rapidly to about 3,000° 0. The 
pressure undergoes a corresponding increase of 
from 180 to 200 lbs. per square inch, and the pis- 
ton is thrust forward. The engine is single- 
acting, that is to say, explosions are only made to 


temperature, both expressed in degrees Centigrade. 
With the ordinary modern ranges of temperature 
in a steam-engine t a rarely exceeds 195° C., and ti 
is about 45° C. This gives a maximum efficiency of 
•32, which means that only 32 per cent, of the neat 
supplied to the steam can be utilised in doing 
actual work. The combined efficiency of furnace, 
boiler, and engine in actual practice seldom exceeds 
12 per cent, in large engines, and 4 per cent, in 
small ones. 

With the internal-combustion engine, however, 
of which the gas-engine is the best-known repre- 
sentative, the whole energy of combustion is in the 
gas itself ; the furnace is not a separate construc- 
tion, and loss of heat is thereby prevented. A 



p, Piston ; c, cylinder ; ss, slide ; g, tube ; 1, main gas-supply pipe ; j, special valve ; /, tube in cylinder ; w, water-jacket; 
r, lever ; e, exhaust port ; v, rotating cam ; l, shaft ; k. and m. connecting-rods : n n, parallel guidea 


take place on one side of the piston— the return 
stroke of the piston being effected not by a return 
thrust of high-pressure gas, but by the inertia of 
the moving parts, which carries the piston back 
to its original position. It is connected by means 
of a piston-rod and connecting-rod of the ordin- 
ary kind to a crank, and a reciprocating motion 
of piston is rendered capable of producing a 
rotatory motion of the shaft to which the crank 
is connected. A fly-wheel is fixed on the crank- 
shaft, and stores up enough energy in the forward 
stroko of the engine to carry the piston back in 
the backward stroke, and to regulate the supply 
of energy that is drawn from the engine. The 
temperatures attained in the cylinder are so high 
that the parts in contact with the burning gas 
would be rapidly burnt away but for the special 
provision of a water-jacket to the cylinder. This is 
a hollow casing through which cold water con- 
stantly circulates ; the water draws off heat con- 
tinually, and so prevents the attainment of too high 
a, temperature of the cast-iron cylinder. The ob- 
jection to the water-jacket is that it neoessarily 
involves great loss of heat, which is abstracted 
without doing any useful work. Before entering 
on the fuller detail of a modern gas-engine, it may 
be remarked that the efficiency of such motors is 
much greater than that of a steam-engine. The 
maximum efficiency that is theoretically obtain- 
able with a heat-engine is measured by the fraction 

w ^ ere highest temperature em- 

ployed with the working material and t x its lowest 


temperature of 1,600° C. may be regarded as the 
maximum available, and as the gas is passed into 
the exhaust at a temperature of about 400° C., this 
may be regarded as the minimum. These numbers 
applied in the above efficiency formula give 64 per 
cent, as the highest possible efficiency available 
with these given temperatures. In actual practice, 
taking into account the various losses, about 23 
per cent, is usefully employed in doing work. Low 
as this is, it compares favourably with the results 
obtained with the steam-engine. 

The accompanying sketch represents a diagram- 
matic section of the ordinary Otto gas-engine, 
which is one of the best-known modern engines. 
An explosion can only occur once in two revolutions 
of the crank-shaft ; there are thus four strokes to 
each firing. Taking the first of these to start the 
cycle of operations, the heavy piston p starts 
moving to the left from the dotted line shown 
in the cast-iron cylinder c. The slide 88 is 
during this stroke so placed that air is drawn 
into the cylinder from the tube g at the same time 
that gas is drawn in from the main gas-supply pipe t. 
Both air and gas pass in by the special valve j, 
which during this process connects both g and t 
with the tube / in the cylinder. During the return 
stroke the air and gas supplies are cut off from the 
cylinder by motion of the slide, and the enclosed 
mixture suffers a certain amount of compression, 
a process that it is very desirable to introduce 
• before combustion. At the beginning of the third 
stroke a small amount of gas and air, that has been 
enclosed in the slide, is ignited by a flame at k 
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and conducted to /. It immediately starts the 
combustion in the cylinder ; the temperature and 
pressure rapidly rise, the latter having an average 
value of about 660 lbs. per square inch during the 
first fifth of a second of combustion. After this, 
the pressure falls during the remainder of the 
stroke, though it must not be supposed that the 
combustion is completely over in that short interval 
of time. Much heat is taken away by the water- 
jacket w, which is to protect the lining of the 
cylinder from being burnt away by the intense 
heat. Towards the close of this third stroke the 
lever r is made to open the exhaust port e by means 
of a rotating cam v on the shaft l , and the hot gases 
pass away to the exhaust. The fourth stroke, which 
completes the cycle and brings the piston back to 
its original position, simply drives the gaseous 
products of combustion through the exhaust pipe. 
This is closed at the end of the stroke, so that a 
new supply may be drawn in. The same shaft l 
regulates the motion of the slide by means of the 
small connecting-rod k. The shaft is itself rotated 
by bevel-gearing that connects it with the crank- 
shaft of the engine. The cross-head of the piston- 
rod runs in parallel guides n n , and is joined up 
with the main crank by the connecting-rod m in 
the usual way. 

Gas Heating. Complete burning of a com- 
bustible gas affords a certain amount of heat, which 
may be usefully employed for various purposes. 
In recent times the heat obtained by the combus- 
tion of coal-gas has been utilised in many ways. 
For domestic use the gas has been introduced into 
specially-constructed grates and there burnt by 
means of suitable burners, so that their heat may 
be given to blocks of asbestos, to a mixture of 
asbestos and coke, or to certain other similar 
materials, which become incandescent and radiate 
the heat outwards. This prevents the heat passing 
by convection directly up the flue or chimney ; the 
obnoxious products of combustion pass up the flue, 
but a fair percentage of the heat is diverted into 
the room. For cooking purposes coal-gas is ex- 
tensively used. Special gas-ranges are now de- 
signed, by means of which hot gas-flames may be 
produced by more complete combustion of the gas 
than obtains with the ordinary gas-flame employed 
in illumination. The heat thus produced is localised 
in that region where it is most wanted, such as, for 
instance, immediately below a kettle or saucepan 
placed in position on the grate, and the boiling of 
water or other such culinary operation rapidly 
ensues. With regard to the special purpose just 
mentioned, that of the production of boiling water, 
various patents have been brought out, depending 
upon the local application of heat obtained from 
gas. Water may be rapidly heated by passing 
through thin metal tubes or over thin plates, the 
other side of which is subjected to the heat of the 
gas-flame. This is very useful for the preparation 
of warm baths and the like. 

In engineering and various arts coal-gas and other 
similar products have been in extensive use for some 
years. In the gas-engine (q.v.) the combination of 
coal-gas with a suitable amount of air is made to 


produce an explosion in a cylinder, to cause a rapid 
increase in the temperature, and a consequent in- 
crease in pressure of the gaseous mixture ; and the 
energy thus developed is directed so as to produce 
a reciprocating motion of a piston, and by suitable 
mechanism a rotatory motion of shafting and 
wheel-gearing. Special combustible gases, known 
as producer-gas , water-gas, and Domon gas, are 
obtained by passing limited supplies of air or of 
air and steam through incandescent coke. Tbit 
fuel is fairly cheap, and is much utilised for heating 
retorts in coal-gas making, in metallurgical opera- 
tions, in glass and pottery works, boiler-heating, 
and in gas-engines. In various parts of the earth, 
such as Baku, China, and specially in North 
America, natural gas issues from the ground, and 
is employed similarly. Some varieties of this 
natural gas are useful for illumination. 

There can be no doubt that the great advantage 
of smokeless burning is possessed by gas-fuel, 
though certain disadvantages also attend its use. 

Gaskell, Elizabeth Cleghobn (1810-1866), 
an English novelist, was born at Chelsea. Her early 
days were not very tranquil, and she was brought 
‘ up by an aunt. At 16 she went to Stratford-on- 
Avon, and here she learnt Latin, French and 
Italian. In 1882 she married the Rev. W. Gaskell, 
an Unitarian minister at Manchester. In 1848 she 
published Mary Barton , which dealt with one 
phase of life from the worker’s point of view. 
This was very well received, and brought her the 
acquaintance of Dickens, Carlyle, and Thackeray. 
She wrote in Household Words, and in the Comhill 
Magazine. In 1858 appeared Until, and scattered 
fragments were gathered up into Cranford. In 
1855 North and South , which presented the question 
of Mary Barton from another point of view, ap- 
peared in Household Words. In 1867 she wrote 
the Life of Charlotte Bronte , one of the most 
charming of biographies, though certain statements 
in it given on the authority of Miss Bronte brought 
Mrs. Gaskell into some annoyance. In 1863 ap- 
peared Sylvia's Lovers , and the idyllic Cousin 
Phillis , Her last work, unfinished, Wives and 
Daughters , appeared in the Comhill Magazine. 

Gas Lighting is a method of illumination by 
means of the combustion of coal-gas (q.v.), which is 
prepared from coal by destructive distillation. 
Various investigations were made by scientific men 
•concerning the combustible gases that issued from 
mines in the coal district as far back as 1640. In 
1787 Lord Dundonald tried experiments at home 
on gaslight. In 1813 Westminster Bridge was 
lit by coal gas, and since then the adoption of this 
means of illumination has been extensive through- 
out civilised countries. In most important places 
in this country the gasworks have now become the 
property of the local authorities. 

The best coal for the purpose is intermediate be- 
tween anthracite and lignite, of the ordinary bitumi- 
nous kind. But to prevent the formation of a residue 
of useless ash it is customary, when employing this 
kind of coal, to mix it with a certain proportion of 
harder coal that will give a residue of fairly good 
coke. The importance of choosing a mixture that 
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gives a good residua is due to the fact that the 
liquid and solid ingredients which remain after 
distillation are of considerable value. For ex- 
ample, a ton of good cannel coal distilled between 
76 (r and 800® F. will yield 68 gallons of oil (from 
which are obtained 2 gallons of paraffin spirit, 
224 gallons of lamp oil, and 24 gallons of heavy oil 
ana paraffin), 1,280 lbs. of coke, while it yields 
1,400 cubic feet of gas. If the same be distilled for 
ordinary gas production in the usual way it yields 
18|r gallons of coal-tar (from which are obtained 
H pints of benzol, 3 pints coal-tar naphtha, and 
9 gallons of heavy oils) and 1,200 pounds of coke. 
The distillation must not be prolonged too far if 
the candle-|K>wer is to be a maximum. 

The candle-power of the gas is estimated by 
means of a standard burner burning 6 cubic feet 
of coal-gas per hour. The burner is either a 
Sugg's London Argand No. 1, or a standard Stea- 
tite Batswing burner. The light is compared with 
a standard candle (which is a sperm candle 6 to 
the pound, each burning 120 grains per hour), and 
it is > found that ordinary gas possesses a candle 
power of 16 to 20 when estimated in the above 
manner. Better gas can be made, giving a power 
of 25 to 30 candles. 

The general processes for the perfection of the 
ga# when first distilled are given lit the article on 
coal-gas. From the purifier the gas passes to a 
meter for measuring the quantity of gas manu- 
factured, t hen through various pressure gauges and 
recorders, and on through a governor which regu- 
lates the flow. Finally it passes into the gas- 
holder, which is an inverted hollow cylinder of 
wrought-iron held over water tliat is contained in a 
cylindrical tank of stone, brick, concrete, or metal. 
'Hie tank is usually below ground for convenience. 
As gas pusses into the holder the cylinder rises. It 
is enabled to rise without difficulty by means of 
counterweights and vertical guides. The counter- 
weights very nearly lialance the weight of the 
vossel, which therefore only exerts a slight fraction 
of its weight upon the enclosed gas. Nevertheless 
the slight pressure of the gas which enters the 
meter must bo sufficient to raise the cylinder. Thus 
the holders act as reservoirs to supply sufficient 
gas when the demand is great, and store it up when 
the demand is slight. They are usually made large 
enough to contain a 24 hours’ maximum supply. 
They also serve to equalise the pressure in the 
mains. Those mains are of cast iron, the joints of 
the various sections being carefully rendered gas- 
tight by caulking or by the use of white- and red- 
lead, iiuliarubber, or rust cement. Branches pass 
from the mains to the consumers, each of whom is 
supplied with a meter to measure the amount con- 
sumed. 

Gas-meters are of two kinds, dry and wet. The 
iry meter is an arrangement by which the pressure 
of gas sends forward a piston or diaphragm first 
one way along a cylinder and then the other way. 
The gas on one side of the piston when the cylin- 
der is full is allowed to pass on for consumption, 
and the piston then returns by pressure of gas on 
the other side. As each stroke of the piston is 
made a lever is moved which records the stroke 


and so measures the quantity of gas passed. The 
wet meter is rather complicated in construction. 
It consists of a small inverted cylinder containing 
4 spiral chambers. The cylinder is mounted over 
water on a vertical axis, and as gas passes into one 
of the spiral chambers the cylinder is slowly 
rotated. When one chamber is full, the succeeding 
one is rotated into a convenient position to be filled 
by gas, and the gas in the first is allowed to pass 
on by an orifice which discloses itself at the top. 
The amount of rotation measures the amount of 
gas supplied, and is recorded on a dial. 

Of gas-burners there have been many types 
invented. The batswing burner has a slit across 
the top, and the fish-tail type has two passages 
meeting at an angle with each other, causing the 
flame to spread out into a thin sheet. The Argand 
burner has a hollow ring of flame formed by a 
number of holes arranged in a circle. The Argand 
is improved by having a porcelain cylinder in the 
middle of the flame ; it keeps the temperature 
uniformly high, and also serves to emit light itself 
when incandescent. Ordinary gas may be improved 
by being passed through melted naphthaline, it 
thus taking up some of this heavy hydro-carbon. 
This is the ordinary albo-carbon principle. The 
average cost of ordinary gas burned in a fairly 
good burner with a lighting effect of 8 candles is 
about Is. per candle per 1,000 hours. Wax candles 
cost about 34s. per candle per 1,000 hours. Elect ric 
arc lamps of 1,500 candle-power cost, on an average, 
2Jd. per candle per 1,000 hours ; while electric in- 
candescent lamps of 16 candle-power cost about 
i s. 8d. per candle for the same time. Latterly, by 
the invention of Baron von Welsbach in the early 
’eighties of a system of incandescent (q.v.) gas- 
lighting, the illuminating and penetrative power of 
house gas was greatly increased, and as a con- 
sequence the growing competition of the electric 
light, both in business and private houses, was 
combated. By means of a “stocking,” made of 
ramie fibre (q.v.), woven into a conical tube and 
subsequently dipped into a mineral solution of 
thorium nitrate and cerium nitrate, the Baron was 
able, by using a special burner, '-o obtain a brilliant 
light of considerable candle-power at a consump- 
tion of gits far less than that through the ordinary 
burner. The incandescent gas-lighting system has 
practically superseded the old form of gas jet. 

Gas Liquor. In the manufacture of coal-gas 
(q.v.) a large quantity of a liquid distillate is pro- 
duced and collected in suitable receivers. This 
distillate consists of two parts, a tarry liquid 
[Coal-tar] and an aqueous. The latter, which is 
known as gas liquor or ammoniacal gas liquor , is, 
ordinarily, a slightly yellow liquid with an am- 
moniacal and fetid smell. It contains small 
quantities of tarry matters and benzene compounds 
and a considerable amount of ammoniacal salts, 
chiefly the carbonate, and sulphide. To these the gas 
liquor owes its commercial value, and it is largely 
employed for the production of ammonia and its 
salts, being at present almost the sole manufacturing 
source of these compounds. To obtain them, steam 
is blown through the liquor, by which means some 
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of the ammonia salts are decomposed, and free 
ammonia mixed with steam passes off. Many 
manufacturers add lime also to the gas liquor to 
make the decomposition complete. The mixed 
steam and ammonia is then either (1) condensed, 
forming what is known as concentrated gas liquor, 
consisting chiefly of an impure solution of ammonia, 
or (2) is passed into sulphuric acid contained in 
lead chambers, by which means ammonium sulphate 
is produced and crystallises out. This is then either 
sold — being employed largely as a manure — or used 
further for the production of pure ammonia and 
the other salts of this substance. 

Gasoline is the name given to some of the 
lighter and more volatile portions obtained in the 
distillation and purification of crude petroleum. 
It is a very volatile liquid with boiling-point vary- 
ing from about 35° to 80° C., which consists mainly 
of a mixture of the hydrocarbons —pentane (C B Hi a ), 
hexane (C 6 H l4 ), and heptane (C 7 Hj G ). It is also 
called “ motor-spirit ” in England from its use in 
providing power for motor vehicles. [Paraffins, 
Pktuollum.] 

Gasptf, a peninsula in the province of Quebec, 
Canada, in the Gulf of St. Lawrence, between the 
estuary of the St. Lawrence and the Lay of 
Chaleurs. The chief occupations are fishing and 
lumbering. 

Gas Producers. In many metallurgical opera- 
tions gaseous fuel is employed as a source of heat. 
In these cases the gas is usually manufactured by the 
distillation of coal-slack, etc., brought about by the 
combustion of part of the coal itself. The manu- 
facture is carried on in what are known as Producers , 
many forms of which are in use— <?.y. Siemens’, 
Oasson’s, etc. They all consist of large chambers 
of fire-brick, or iron lined with fire-brick, provided 
with hoppers for the introduction of the coal, etc., 
in which the fuel is burned in an insufficient supply 
of air. A blast of steam is also usually blown 
thiough, which serves not only to increase the 
pressure of the gas and produce a draught, but 
also causes a greater quantity of gas to be formed. 
The products then pass into large iron tubes or 
culverts, leading usually direct to the furnace in 
which the gas is to be employed. Producer gases 
thus prepared consist chiefly of various hydro - 
carbons , resulting from the distillation of the coal, 
carbon monoxide (CO), resulting from the incomplete 
combustion, and hydrogen present owing to the 
decornjKisition of the steam. They are usually 
mixed with air and heated before admission into 
the furnace, as by these means a higher temperature 
is obtained. 

Gassendi, Pierre (1592-1655), a French philo- 
sopher, was born in Provence. He went to school at 
Digne, and then to Aix. He returned to Digne, where 
he lectured in theology. In 1617 he was ordained 
priest and appointed Professor of Philosophy at Aix. 
He was dissatisfied with the scholastic philosophy 
which passed under the name of Aristotelianism, 
and in 1624 expressed his views in Exercitatwncs 
Paradoxical adversus Aristoteleos. After travelling 
for some years, he was appointed in 1645 Professor 
100 


of Mathematics at the College Royal of Paris. Ho 
had a great regard for the philosophical system of 
Epicurus, and in 1647 wrote De Vita, Moribm, et 
Doctrina Kpicuri in eight books. After again 
travelling for his health, ho returned to Paris in 
1653, and wrote lives of Copernicus and Tycho 
Brahe. His great work, Syntagma Philosophicnm , 
shows him to have been eclectic and by no means 
consistent in his eclecticism. He has been de- 
scribed as a philosophical man of letters and a 
literary philosopher. The theory of “ primary aud 
secondary qualities of matter” (J.c. that colours, 
smells, etc., are due to the action on our senses of 
the particles of matter, which in themselves are 
only extended, solid, and mobile), which has been 
important in the philosophy of the hist two centuries, 
was reintroduced by him directly from Epicurus. 

Gasteromycetes, the order or sub-class of 
the Basidiomycctes (q.v.) that possess angi acarpous 
or closed fructification. Their compound sporo- 
phores often reach a large size, some puff-balls 
exceeding a foot in diameter, and in almost all 
cases they are invested by a thickened membrane 
or peridium, which is often produced inwards so as 
to divide up the fungus into hy menial chambers. 
Among the chief forms are the Lycoperdacem or 
puff-balls, including Geaster , the earth-stars; and 
the Phalloidew or stink-horns, 

Gastralgia (Greek, g aster , the stomach, algos, 
pain), the term applied to the pain which is asso- 
ciated with certain morbid conditions of the 
stomach. 

Gastreada. [Gastrula.] 

Gastric Fever, a term very loosely applied 
and practically superseded since the recognition of 
the disease of enteric or typhoid fever. 

Gastric Juice. [Digestion.] 

Gastritis, inflammation of the mucous mem- 
brane of the stomach. 

GastrochBBmdtB, a family of Lamellibranchs 
or bivalve molluscs. These animals are marine 
and live near the shore, where they burrow into 
mud or rocks. The bivalve shell is thin, and, in 
most species, soon ccasos to grow ; there is, how- 
ever, an accessory shell secreted by the outer 
surface of the siphons ; this forms a tube open at 
both ends. A familiar instance of this group is 
Aspergillum (q.v.). 

Gastropoda, a class of Mollusca, including 
the common univalved forms, such as the whelks 
and winkles, those with numerous valves, such as the 
Chitons, as well as many, such as the slugs, in which 
the shell is rudimentary or absent. They belong to 
the group Glossophora (q.v.), as they possess a 
distinct head and are armed with a toothed tongue 
or radula. The main character by which they are 
separated from the other classes of Glossophora is 
the condition of the foot ; this is normally simple 
in shape, and is median in position ; it is flattened 
into a large sole, and as the animal crawls about on 
this, the name of Gastropoda (or belly-footed) has 
been given to the group. The foot may be divided 
by transverse constrictions into three divisions* 



CHuriropoda. 


( 50 ) 


Gastrola. 


known as the pro-, meso-, and meta-podia. The 
metapodium may be expanded into a fiat swimming 
paddle in the free-swimming forms, such as the 
Natantia {e.g., A tlamia, L'wrinaria) The metapodium 
also often bears a homy or calcareous plate, known 
as the operculum ; by this the mouth of the shell is 
closed. This must not be confounded with the 
*' epiphragm,” or horny covering, secreted by many 
snails as a protection for the mouth during winter; 
most English snails form such an epiphragm, whereas 
there is only on o ((’ycloxtoma el eg am') with an oper- 
culum. The shell is the most important part of 
the skeleton in Gastroiods, and is extremely varied 
in form. The simplest type is simply a low flat cone, 
covering the dorsal side of the animal as in the 
Limpet (I'atclla) ; this may be closed above as in 
Patella, or have an aperture at the summit of 
the cone as in Fixsurella , the Keyhole Limpet. In 
the next form t he cone elongates as in the long 
tubular shells of Vermicular ia and its allies, once 
included among the worms ; the elephant-tooth 
shell ( Dcntalium ) is a similar cone, but it is not 
now included among the Gastropoda. In some of 
the Vcrmetida t the shell is coiled at one end; in 
other genera this coiling becomes more pronounced 
till the shell is a long compact, spiral, as in Cerithium 
or Turritelki, or a flat disc-shaped coil ns in Plan- 
orbit ; the former are usually coiled round a central 
solid rod (t he columella), but this may be absent and 
a central cavity (the umbilicus) runs partially or 
wholly up the centre, as in the Wentle-traps (Scala- 
rid<c ). The shell may, however, have been formed 
from the twisting of a short, broad tube, instead of a 
long cylindrical one, the last whorl of the resulting 
shell will then be large, and have a wide mouth, ns in 
the whelks ( Jiuecinum ) or winkles ( Littorina ) ; in 
extreme cases, such as Venus’ Ear-shell ( Haliotu ), 
the coil may be almost, suppressed and hidden in 
the large, expanded saucer-like shell. In the 
family of the Chitons the shell consists of eight 
>lates, each like an inverted V, placed in an over- 
apping series, which completely covers the back 
of the mollusc. In the slugs the shell may consist 
of a small internal plate, or it may be represented 
by a few spicules, ns in A rim, or it may be quite 
absent. The head is always distinct, and it is often 
extended into a rostrum, which may l>e a retractile 
proboscis (as in the whelk) or non-retractile as in 
most oilier Azygobranchs. The heart usually con- 
sists of but one auricle and one ventricle, but a few 
forms, such as J la Hot is and Fissurella , have two 
auricles. The nervous system is on the normal 
niolluscan plan of three pairs of ganglia ; the extent 
to which the commissures which connect these 
have boon involved in the torsion to which the 
dorsal hump has l»ecn subjected in most of the 
Givstropods with coiled shells, is used very largely 
as the basis of the classification of the group. 

As regards their mode of life, they are mostly 
marine, and live creeping over rocks or sea-weed ; 
t hose in which the mout h is “ entire ” live on algas 
ami other vegetable forms of life, whereas those in 
which the mouth is notched by a groove {e.g, the 
whelks) are carnivorous ; these bore through the 
shells of other molluscs with their long, armed 
tongue, and then suck out the animal with their 


proboscis. Others, such as CaHnaria, swim about 
by the posterior expansion of the foot known as the 
metapodium ; a few are parasitic, such as Entocce- 
cha mirabilis , which lives in Holothurians. Others 
live in fresh-waters, such as Paludim , Limncea, 
and others of our common pond and river snails. 
One group — the Pulmonata — live on land, and are 
distributed widely throughout the world. 

The range in time of the class is very extensive. 
The first representatives occur in the Cambrian ; 
Murchisonia and Jjoxonema are common Palaeozoic 
(q.v.) genera. It first becomes of great importance 
in the Trias and Jurassic, as in the St. Cassian beds 
of the Tyrol and the Great Oolite of our country. 
In the Cainozoic (q.v.) era they are to geologists 
the most important of all fossils. 

The most recent and generally accepted classi- 
fication of the class is as follows : — 

Group I .-—GASTROPODA ISO PLEURA. 

Elongated forms retaining their primitive bilateral sym- 
metry, and with a mir of straight nerve cords, ruuning 
the full length of the body.* 

(1) Polypiaeophora, e.g. the Chitons. 

(2) Neomeiiue. 

(8) Chastodenna. 

Group II.— GASTROFODA ANIBOFLEURA. 

The primitive bilateral symmetry retained in the bead and 
foot, but lost in the visceral mass. 

I. Btkeptoxeuka.— T he nerve loop to the viscera 

twisted. Sexes sejarate. 

(1) Zygohranehia— 

a. Ctenidiobranchiata, e.g. Haliotis, Fissu- 
rella, etc. 

h. Phyltidiobrancbiata, e.g. Patella (Limpet). 

(2) Azygobranchia— 

a. Keptantin, e.g. Trochns, Paludinn (Pond 

Snails), Buccimmi (Whelks), etc 

b. Natantia, IIeteroj>oda (q.v.). 

II. FjUTiiynettra.— T he nerve loop not twisted ; herma- 

phrodite. 

(1) Opisthobranchin- 

a. Palliata, e.g. Bulla, Aplysia (Sea Hare). 

h. Non-palliata (Sea Slugs), e.g . Eolis, Doris. 

(2) Pulmonata — 

o. Basommatopbora, e.g. Planorbis, Limnaa 
(Pond Snails). 

b. Stylommatophora, e.g. Helix (Land Snails), 

Li max (Slugs). 

Gastrostomy (Greek g aster. the stomach, and 
stoma , a mouth), the operation of introducing a tube 
into the stomach for purposes of artificial feeding. 
This proceeding is necessitated when the oesophagus 
or gullet is rendered impassable in certain diseased 
conditions. 

Gajrtrotomv (Greek g aster, and tome, a cutting), 
the operation of opening the peritoneal cavity — i.e. 
the canty of the abdomen. 

G&strula, the name of the stage in develop- 
ment which is passed through by all Metazoa or 
multicellular animals. It consists of a simple 
spherical or egg-shaped sac, composed of a double 
layer of cells with an opening (the blastopore) at 
one end. In one group of animals (the Gastreadao) 
the adult condition is not more advanced than this. 
[See Blastosphere for the general sketch of the 
early development.] 


* The most important characters only are mentioned. 
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Gasvolumeter, a form of apparatus devised 
by Professor Lunge, which is of great use for the 
speedy estimation of many substances. In all cases 
this is effected by the measurement of the volume 
of gas evolved by some reaction, the advantage of 
the instrument over the ordinary nitrometer (q.v.), 
of which it is a modified form, being that all cal- 
culations for varying temperatures and barometric 
pressure are obviated. 

Gatchina, a town in the government of St. 
Petersburg in the district of Tsarskoselo, Russia. 
It is 29 miles W. of the capital, in a wooded and 
marshy flat near the White and Black Lakes, and is 
approached by the Warsaw line of railway. Here, 
in 1770, a palace was founded by Prince OrlofT, the 
designs being supplied by Rinaldi. The present 
Tsar has resided therein during the greater portion 
of his reign, surrounded by a cordon of troops, and 
a cloud of police spies. The town also contains 
four Greek churches, a Protestant chapel, a found- 
ling asylum, a military orphanage, a hospital, and 
a porcelain factory. In one of the churches arc 
relics brought from Rhodes to Malta by I/Isle Adam, 
Grand-Master of the Knights Templar. 

Gates, Horatio, born at Maldon, Essex, in 
1728, entered the English army, and, having ac- 
companied Braddock in his disastrous American 
expedition, settled in Virginia in 17G3. On the 
outbreak of the War of Independence he was ap- 
pointed adjutant-general, and subsequently com- 
manded the colonial forces on Lake Champlain. 
In 1770 he defeated Burgoyne, and received his 
surrender at Saratoga, but four years later was 
routed by Cornwallis at Camden, South Carolina. 
His conduct formed the subject of an inquiry, which 
resulted in his complete exoneration. After manu- 
mitting his slaves, he left Virginia in 1800, and 
wont to live in New York, where lie became a 
member of the legislature, and died in 180(5. 

Gateshead, a parliamentary and municipfil 
borough in the county of Durham, on the right 
hank of the Tyne, opposite Newcastle, with which 
it is connected by four bridges. It was originally 
a Roman outwork, and grew into a borough before 
the 11th century. For centuries it was governed 
by the Bishops of Durham, but in 1G95 it received 
the privilege of electing two stewards to manage its 
affairs, and in 1820 it became a muncipality. It 
returns one member to Parliament. The town con- 
sists of two principal streets nearly parallel, and 
from these diverge many others. They are fairly 
built, and a great fire in 1854 was followed by con- 
siderable improvements. Iron-works, foundries, 
locomotive-factories, ship-building yards, glass- 
works, chemical and soap manufactories and 
tanneries provide occupation for a large popu- 
lation. The North-Eastern Railway has its chief 
depGt here, and in the neighbourhood are large 
coal-mines, and stone-quarries. There are a public 
park, an ancient cruciform parish church, and a 
grammar school. Pop. (1909), 129,000. 

Gath (Heb. “ wine-press ”), the name of several 
places in Palestine, the most famous of which was 
one of the five Philistine cities. According to 


Scripture (1 Sam. xvii. 2, 52), Gath must have been 
near the valley of Blah, about 32 miles W, of 
Jerusalem. 

Gatling, Richard Jordan, M.D., the son of a 
mechanical engineer, was born in North Carolina 
in 1818, His early years were passed in assisting 
his father ; but in 1844 he began a course of medical 
study. Ho doer not appear, however, to have 
practised his profession, and in 1849 he settled at 
Indianapolis, where he engaged in railway enter 
prises and hind speculations, bringing out several 
mechanical inventions. In 18G1 he perfected the 
revolving gun with which his name is associ- 
ated. The inventor set up a factory, and embarked 
on other experiments which have resulted in an 
improved method of casting large ordnance, in tho 
building of several torpedo-boats, and in a pneu- 
matic gun, for the discharge of modorn explosive 
shells. He died in 1903. 

Gauchos, the collective name of the semi- 
nomad, Hispano-American inhabitants of the 
pampas, or grassy steppe lands of the Argentine 
Republic. They are essentially a pastoral people, 
who are said to take their name from the Arau- 
canian word gachu , meaning “ friend,” “ comrade,” 
and used as a form of courteous salutation between 
strangers meeting in the wilderness ; but the 
etymology is doubtful. The Gauchos live entirely 
in the saddle, and, being excellent horsemen skilled 
in the use of the lasso and bolas, aro employed, liko 
the North American “ cowboys,” to look after the 
half-wild herds of the Argentine stock-breeders. 
They are excessively polite and hospitable, and 
Darwin assures us that he never met with “ even 
one instance of rudeness or inhospitality ” from any 
of them ( Voyage Round the World, ch. viii.) Ail 
speak Spanish exclusively, and, in fact, arc of nearly 
pure Spanish descent. 

Gaudeamus, the first word of a popular 
German students’ song, written iri dog-Latin. The 
first line is (iandeamus igitnr jnvenes dum minus 
(“ So let us be merry while we are young ”). It 
was first published in 177G. 

Gauge is a measuring instrument. A pressure 
gauge is an instrument, for measuring the pressure 
of a fluid such as the steam in a boiler. The most 
generally adopted pressure gauge is that known as 
Bourdon’s (q.v.), which admits tho fluid into a 
curved hollow tube of special section, closed at the 
extreme end. The internal pressure tends to 
straighten out the tube, which is fixed at the open 
end so that the closed end is free to move under 
the action of the internal force. Its motion is 
communicated to a pointer on a graduated dial and 
the pressure is thus estimated. Similar in principle 
is the ordinary vacuum gauge , to measure the 
degree of vacuum produced in steam-engine con- 
densers, or in air-pump receivers. In this case the 
hollow tube is connected with the exhausted space; 
and the external pressure being in this case greater 
than the internal, the tube will exhibit a reverse 
action and become more curved. The recording 
part of the instrument is the same as before. 

The Wire Gauge (q.v.) is for the purpose c$ 
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determining the diameter of wires, and is of much 
importance in modern electrical work. The simplest 
form consists of a plate of steel in which slits are 
cot of various widths. Each slit is numbered, and 
the diameter of the given wire is expressed by the 
number of that special slit into which it exactly 
fits. There are, unfortunately, various systems of 
numbering, the Birmingham wire gauge (generally 
termed B. W.G.) being the most widely adopted. 
It would be much more convenient in many ways 
to give the width of each slit in decimal parts of 
an inch. 

Wind Gauge is an instrument for measuring the 
intensity of wind- pressure, and is generally of the 
windmill type, the amount of rotation of a small 
windmill of special construction giving the average 
intensity of the wind during a known interval. 
[Anemometer.] 

Ik tin Gauge (q.v.) measures the number of inches 
of rainfall in a given jH-riod of time, by collecting 
the rain in a graduated vessel, taking care to 
prevent loss by evaporation or other causes. 

Gauge -notch in hydraulics is an arrangement for 
measuring the quantity of water flowing past any 
section of a small stream. It is a V-sha|»ed or 
rectangular notch cut out of a board which is fixed 
across the channel in such a way that the water 
has to flow through the notch. It must have sharp 
edges to give accurate results, which are calculated 
from the dimensions of the notch and the head of 
water behind it. 

The word ganging is employed to denote the 
measurement, of t he capacity of casks. 

Gauge in railway engineering denotes the dis- 
tance apart of the rails, measured from centre to 
centre. The ordinary gauge in England is 4 feet 
8£ inches ; the old Scottish gauge is 5 feet 6 inches ; 
the Irish gauges (» feet 2 inches, and 5 feet 3 inches ; 
and the broad gauge employed until recently on the 
Great Western Hallway was 7 feet. A narrow gauge 
railway of 1 foot 11 ? inches is used for passenger 
and slate traffic at Ffestiniog in North Wales, and 
gauges of two and three feet, and one metre, are 
common, on “ light railways,” in various parts of 
the world. [Railways.] 

Gault, a provincial name for a blue clay applied 
in English geology to the Albian or lower division 
of the Upper Cretaceous rocks. As developed in 
England, it is generally a stiff blue marine clay, 
sometimes slightly calcareous, sandy, or micaceous, 
containing abundant nodules of iron-pyrites, gener- 
ally a layer of phosphatic nodules near its base, 
and a large number and variety of pyritised or 
phosphntisod fossils. It. often overlaps the sub- 
jacent rocks unoonformably and varies from UK) to 
150 or even 2(H) feet in thickness. In the Isle of 
Wight it is termed “blue slipper," from the ten- 
dency of overlying porous strata to slide over it, 
producing landslips (q.v.). The Gault may be 
examined about Barnwell in Cambridgeshire, at 
various points in the Weald, and especially near 
Folkestone, where it has been subdivided into 
eleven palaeontological zones (q.v.), of which seven 
belong to the Lower Gault or Jfamite $ rgtundus 
•action, and four to the Upper Gault or Tnoceramutt 


mlcatiLS section. Of 240 fossils, 124 are peculiar to 
the Lower, 50 to the Upper, and only 39 common 
to both. Gastropods and bivalves abound in the 
Lower, with such ccphalopods as llcumrte a, Orio* 
ccras, Ancyloceras , etc., and several species of srnajl 
crabs; whilst Scap kites occurs in the Upper, and 
numerous ammonites throughout both divisions, 
often retaining their nacreous or pearly lustre. 
Bcntalium and Belem nit es are also common, and 
fir-cones indicate the proximity of land. The Gault 
forms a stiff soil mostly in pasture and known as 
“ black land.” It bears fine trees, especially oaks, 
and it is dug for brick-making. 

Gaur. Gouii (Box gaums ), a largo and very 
fierce wild ox, with short, strong horns, and with- 
out a dewlap. It is found in small herds in the 
table-lands of South Berar. The only one hitherto 
brought alive to Europe died in the Zoological 
Gardens, Regent’s Park, in 1892. 

Gaur, or Gour, a deserted city in Bengal, 
situated some 4 miles S. of Malda, between the 
Ganges and the Mahananda rivers. The name, 
originally Gauda, and signifying “ sugar country,” 
was applied to a large area. According to Hindu 
tradition, Gaur was the seat of a long succession of 
dynasties, and was known as Lakhnaoti. At the 
end of the 12th century it fell into Mohammedan 
hands, and resumed its ancient appellation, be- 
coming the capital of the quasi-independent kings 
of Bengal. About the close of the 16th century 
they came to an end, a pestilence devastated the 
place, and it dropped out of history, though it would 
appear to have had some population as late as 
1750. 

Ganrian, a general name for the Neo-Sanskritio 
languages of India, proposed by Professor Hoernle 
and accepted by Bishop Caldwell and other recent 
philologists. The five chief languages of the Gaurian 
group are Hindi, including Hindustani ; Bengali ; 
Uriya of Orissa ; Gujartiti ; and Panj&bi ; and these 
are the Panch Gaur a, or “five Gaurian tongues ” 
of the natives. They are all derived from Sanskrit 
through intermediate Prakritic (vulgar) idioms by 
analytical processes and phonetic changes analogous 
to t hose by whicli the Romance (Neo- Latin) tongues 
flow from Latin. The oldest extant monument of 
a Gaurian language is the Chand Bardai, a Hindi 
poem by PrithirAja Raso, who flourished in the 12th 
century. (E. L. Brand reth, The Gaurian compared 
with the Bom arrive Languages , in Jour. Asiatic Soc ., 
August, 1879.) 

Gauss, Karl Friedrich, was born in Bruns- 
wick in 1 777, and devoted himself to astronomy. 
He won the Lalande medal of the French Institute 
for calculating the elements of the orbits of Ceres 
and Pallas, and in 1807 was appointed director of 
the Gottingen observatory. In 1821 he undertook 
the triangulation of Hanover. He next directed 
his attention to magnetic phenomena, created in 
1833 a magnetic observatory at Gottingen, and an 
association which extended over Europe, and in* 
vented most of the instruments now in use for 
magnetic investigations. His works, which cover 
the whole field of pure and applied mathematics, 
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have been collected in seven volumes. He died in 
1855, and his centenary was celebrated at Bruns- 
wick in 1877. 

Gautier, Thkophile, was born at Tarbes in 
1811. He passed from the public school of that 
town to the College Charlemagne in Paris, but won 
no distinctions. His first ambition was to become a 
painter, and it was probably under the influence of 
Gerard, Corot, and Borel, quite as much as of G6rard 
de Nerval, that he rushed into romanticism with the 
fervour of a neophyte. He was not long in discover- 
ing the real bent of his genius, and in 1830, after a 
few early efforts, brought out his first poem, Albcrtus. 
The Comedie de la Mart followed in 1832; but 
Gautier, who had meanwhile served Balzac as 
secretary, gradually found himself drawn more and 
more closely to prose as his best mode of utterance. 
A number of short stories were written by him 
about 1833, but tliesc,passed almost unnoticed until 
in 1835 Mademoiselle de Maupin marked its author 
as one of the greatest masters of French style. 
Fortnnio, Jettatura, La Mortc Amour euse, line 
J Air me du I) table, Militona , Spirite , Le Homan de 
la Momie, and Le Capital nc Fracasse , are the best 
examples of his skill in fiction. He was, moreover, 
a great traveller within civilised limits, and his 
Constantinople, Voyage en Itussic , Voyage en Es- 
pagne, Caprices et Zigzags, if not highly original, 
clothe the information of the guide-book in a very 
agreeable garb. His criticisms on art and literature, 
contributed chiefly to La Prcsse and Le Moniteur , 
deserve more attention than can be given them 
here, and will repay careful study. He returned 
now and again to verse, and the Emaux et Camees, 
first published in 1840, and reprinted with additions 
in 1872, contain some of the choicest lyrics that 
France can boast. La Menagerie Intime and 
Tableaux de Siege appeared just before his death in 
the latter year. 

Gauze, a thin transparent, fabric of silk, or silk 
and cotton. It is manufactured in large quantities 
in France and Switzerland, and in Great Britain 
at Glasgow, Paisley, and elsewhere. The threads of 
the warp are crossed between every thread of the 
weft, so as to form a series of loops. In this way 
each thread is "kept in its place, while at the same 
t ime the texture is more loose and open than would 
otherwise be possible. 

Gavarni, a pseudonym adopted by Sulpice 
Paul Guillaume Chevalieb, the famous French 
caricaturist, who was born in Paris of very humble 
parents in 1801. Starting in life as a workman in 
an engineer’s factory, he cultivated during leisure 
moments his taste for figure-drawing, but it was 
not till his thirty-fourth year that he managed to 
get some of his sketches published by a journal of 
fashions. His talents soon became appreciated, 
and he was appointed editor of Les Gens au Monde , 
from which he passed to Le Chariva/ri as a satirist 
of the men, women, and manners of contemporary 
France. His pencil found material in every social 
stratum. He was in great demand, too, as an 
illustrator of books, and Le Juif Errant , Les Contes 
fj. Les Physiologies of Aubert, and an 

edition of Balzac’s novels are among his chief efforts 


in that line. Gavarni was also a man of scientific 
tastes, and before bis death in 1886 sent several 
papers to the Acad6mie des Sciences. 

Gavazzi, Father Alessandro, was born at 
Bologna in 1809, and, entering the Romish priest- 
hood, joined the order of Barnabites, amongst whom 
he soon acquired reputation as a preacher. He was 
appointed Professor of Rhetoric at Naples, and on 
the accession of Pius IX. to the tiara in 1848, he 
actively supported the Pope’s Liberal policy, and 
served as chaplain-general to the Roman legion 
sent to aid the Milanese. When the views of the 
Holy Father changed, he cast off his allegiance, and 
joined in the revolution of 1848. The French oc- 
cupation of Rome compelled him to seek a refuge 
in England, and for some years ho figured as an 
Anti-Popery lecturer in Great Britain and the 
United States. He also published his Memoirs and 
some of his Orations. In 18G0 he took part with 
Garibaldi in Ins invasion of Sicily, and did not 
return to England until 1878, when he again lec- 
tured for the benefit of the Free Italian Church. 
He died in 1889. 

Gavelkind, the common custom of the descent 
of land in Kent, almost the whole of which county 
was formerly subject to this tenure. Gavelkind 
before A.D. 1086 was the general custom of the 
realm ; the feudal custom of primogeniture super- 
seded it. It was retained in Kent, because, accord- 
ing to historical legend, the Kentish men surrounded 
William the Conqueror with a moving wood of 
boughs just after the slaughter at Hastings, and for 
that service obtained a confirmation of their ancient 
rights. The distinguishing properties of gavelkind 
are principally the following : — 

1. The tenant is of age sufficient to alienate his 
estate by feoffment at the age of 1 5 years. [Feoff- 
ment.] 

2. The estate did not escheat in case of attainder 
for felony, the maxim being “ the father to the 
bough, the son to the plough.” [Attainder.] 

3. In most places where the tenure is gavelkind, 
the tenant always enjoyed the power of disposing 
of his lands and tenements by will. 

4. The lands descend not to the eldest, youngest, 
or any one son only, but to all the sons together, 
which was anciently the usual course of descent all 
over England. [Descent.] 

. 5. The wife is dowable of one-half instead of 
one-third of the lands, so long as she remains 
chaste and unmarried. [Dower.] 

6. The husband will be tenant by the curtesy, 
whether there be issue born or not, but only of one- 
half so long as he remains unmarried. [Curtesy, 
Tenant by.] 

These, among other properties, distinguish this, to 
us nowadays, remarkable tenure. By a statute of 
Henry VIII., certain lands in Kent are directed to 
be descendible for the future like other lands. This 
custom also prevails in some other parts of the coun- 
try and in some copyhold manors. [COMMON Law.J 
Gavial. [Gharial.] 

Gavotte, a dance resembling the minuet, in- 
troduced from France towards the end of the 
17th century. In the course of 80 or 100 years it 
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became obsolete, and the name is now confined to 
the music intended to accompany it. This consists 
of 8 bars twice repeated, and opening with an 
up-t>eafc. The time is alia breve. 

Gay, John, was bom of a good family at 
Frithelstock, Devonshire, in 1088, but, losing his 
father early, was apprenticed to a silk-mcrcer in 
London, He disliked business, and abandoned it 
for literature. In 1710 appeared his first poem in 
serio-comic style, the subject being Wine. Two 
years later the Duchess of Monmouth engaged him 
as secretary, and in 1713 he published Rural 
Spirit, which was dedicated to Pope, a life-long 
friend. The Fan, The Wife of Rath, a comedy, 
and The Shepherd?* Week were produced in quick 
succession. In 1714 he held for a few months the 
jK)st» of secretary to Lord Clarendon, then ambas- 
sador at Hanover, but this was his last bit of 
official patronage. The Trivia, a very clever sketch 
of the London life of his day, added much to his re- 
putation in 1716, but Three Hours after Marriage ,a 
comedy in which Pope and Arbuthnot both lent a 
hand, proved an utter failure. A subscription for 
his collected poems and a gift of South Sea Stock 
from Secretary Graggs might have placed him 
beyond the reach of want, but lie embarked in the 
prevailing sj>eoiilations and was reduced to beggary. 
An illness ensued, from which he was rescued by 
the kindness of patrons and friends. In 1724 he 
brought out The (■apt ires, a moderately successful 
tragedy, and in 1720 came the first volume of his 
celebrated Fables. The Beggars' Opera in 1727 
proved a great hit, and replenished the author’s 
exchequer, which was further swelled by the 
trocccds of another subscription, got up by the 
)ukc and Duchess of Quceusberry, whose house 
sheltered the poet till his death in 1732. His grave 
is in Westminster Abbey. The second instalment 
of his Fables, the Distrest Wife, and the Rehearsal 
at Ootham were published posthumously. Polly , a 
satirical opera, incurred the veto of the Lord 
Chamberlain ; but, being printed, was one of Gay’s 
most profitable ventures. 

Gaya, a district ami its capital in the Patna 
division of Bengal, British India. The former has 
nil area of 4.718 square miles, and lies between 
Patna N\, Monghyr K., Hazaribagh 8., and Slialm- 
bad W. The southern portion is hilly and woody, 
but towards the north the land slopes into a level 
and fertile plain, producing rice, wheat, oil-seeds, 
cotton, opium, indigo, and sugar. Saltpetre and 
timber are also exported. The climate is healthy, 
but subject to droughts. The Son is the chief 
river, and is navigable for small craft ; the Pimpun, 
the PliaJgu, and the Jumna are ot her streams. The 
population is chiefly Hindu, and the district is full 
of holy places, which maintain a lazy crew of priests 
oalled Gayawals. At Buddh Gaya the founder 
of Buddhism, Sakya Sinha, passed his period of 
contemplation under a fig-tree, and another centre 
of pilgrimages is found on the Baraba Hills. The 
town of Gaya is on the Phalgu, and is divided into 
two parts, one of which serves for the residence of 
merchants and strangers, whilst the other is occu- 
pied by the priests. j 


Gayal ( Bibos frontalis'), an Indian wild ox from 
the hul region east of the Brahmapootra. It is 
about the size of our English cattle, and there is a 
domesticated race. 

Gay-Lussac, Joseph Louis, bom at St. Leon- 
ard, Haute Vienne, France, in 1778, bis father 
being a high legal official, was sent to the Ecole 
Poly technique, where he showed so great an aptitude 
for physics and chemistry that Berthollet chose 
him to be his assistant. His first labours were 
directed to experiments on the dilatation of gases, 
and in 1804 he undertook two balloon ascents in 
order to obtain data as to terrestrial magnetism 
and the chemical constituents of the air. In 1805 
and 1806 he accompanied A. von Humboldt in a 
tour through Switzerland, Italy, and Germany, 
returning to Paris just in time to secure his election 
to a vacancy in the Acad^mie des Sciences. He 
next engaged with ThGnard in investigating the 
properties of potassium, sodium, and boron, his 
discoveries being parallel to those of Davy, and in 
1809 a similar honourable rivalry sprang up as 
regards the analysis of oxy-muriatic acid gas. In 
the same year he published the result of his ob- 
servations as to the laws governing the combination 
of gases and the ratio borne by the volume of gaseous 
compounds to that of their primary elements. In 
18]] appeared his Recherche* Physico- Chimiques. 
This was followed by his important discoveries as 
to the constitution of hydrocyanic acid and the 
characteristics of iodine. The last part of his 
career was devoted to practical inquiries into such 
subjects as the bleaching action of chlorine, the 
assaying of precious metals, the processes of fer- 
mentation, and the manufacture of gunpowder. 
He lectured assiduously in various schools, and 
published his Court de Physique and fours de 
Citimie , working also with a number of private 
pupils, the most illustrious of whom was Liebig. 
He was made a peer of France in 1839. In lucidity, 
accuracy, and honesty, Gay-Lussac is surpassed by 
no other investigator. He died in 1850. 

Gay-Lussac’s Law, in Heat, is that the pro- 
portional increase in the volume of a gas under 
constant pressure from its volume at 0° C. is a 
constant multiple of its temperature. This multiple 
is known as the coefficient of expansion of the 
gas for constant pressure, and it is found by ex- 
periment to be about ^ or *00367. The diminution 
in volume when cooled below 0° C. follows the 
same law for some time ; if the law be supposed 
to hold good down to a temperature of —273° C., 
the volume must be regarded as zero, 

Gasa (mod. Ohazzeh, Heb. Azzah, “ strong ”), an 
ancient Philistine city, 3 miles from the sea, and 
close to the S. boundary of the Holy Land, 60 
miles S.W. of Jerusalem. It served as a barrier 
against attack from Egypt, and was frequently 
changing hands in the struggles between the Jews 
and their neighbours. Thus it happened that 
Samson was caught here, and released himself by 
carrying off the gates, and here, too, was the scene 
of his death. A tomb is still pointed out as his 
resting-place, but is, no doubt, apocryphal. The 
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modem town stands on an isolated hill, and has 
olive-gardens, palms, and some corn-fields in its 
neighbourhood. There are good bazaars, a large 
mosque built of ancient materials, and some pottery- 
works. Hashem, Mahomet’s father, is buried here. 
The old port Limena Gaza, now El Mineh, is useless. 
Gaza was for many centuries the seat of a bishopric, 
and has a chariot-course and other traces of Graeco- 
Latin civilisation. 

Gftsella, any antelope of the genus Gazella, 
with seventeen species, ranging from North Africa 
eastwards to India, and having one representative 
in South Africa. They are small, lithe, and very 
active ; the horns, which are smaller in the female, 
are black, strong, and lyrate ; the fur is short and 
close-pressed, and there is usually a tuft of hair at 
the knee. The true gazelle ( Gazella dorcas ) ranges 
from North Africa into Persia, where also the 
larger form ( G. subgutturosa) is found. It stands a 
little less than two feet high, and the body hair is 
rather coarse and of a pale fawn colour above, 
while the under surface is white. This species is 
often kept as a pet in the East, and references to it 
and to the beauty of its eyes are common in poetry. 
Authorities differ ms to their habits : it is usually 
said that they live in large troops, and tales are 
told of the males forming a circle, with the does 
and fawns in the middle, and presenting a serried 
mass of horns to attacking lions or leopards. Blan- 
ford says that the true gazelle and Bennett’s, or the 
Indian gazelle ( G. bennctti) are generally met with 
singly, or in groups of from two to five, which, if 
correct, disposes of the circle story. Other species 
are the Arabian or Ariel gazelle (G. arid ), the 
Abyssinian ( G. see miner inrjV), the Korin ( G. rvji - 
from ), Grant’s, or the East African gazelle (<V. 
granti ), and Speke’s gazelle (G. spekii ). 

Gazetteer, a geographical or topographical 
dictionary, in which the names of places are 
arranged in alphabetical order, and statistical and 
other information is given concerning each. The 
word originally meant a writer in gazettes or news- 
pajjers — a sense which it retained in the 18th 
century. Its present meaning is due to the title 
of Laurence Echard’s geographical dictionary of 
Europe, The Gazetteer's or Newsman's Interpreter 
(1703). In 1704 a second part was published, deal- 
ing with Asia, Africa, and America, in which the 
work is described as The Gazetteer. 

Gean-tree. [Cherry.] 

Geary, Sir Francis, Bart., naval officer, born 
in 1700, 7>ecame a captain in 1742. He was dis- 
tinguished for the number, size, and value of his 
prizes ; but he took part in no operation of impor- 
tance until after his promotion to be rear-admiral 
in 1750. He was then employed under Hawke in 
watching the French fleet in Brest, and under 
Boscawen in watching the French fleet in Roche- 
fort. In 1762 he became a vice-admiral, and in 
1775 an admiral. In 1780 he took command of the 
Channel fleet, but ill-health compelled him to resign 
the post. He was rewarded in 1782 for his great, 
but unostentatious services with a baronetcy. He 
died in retirement in 1706 . 


Gebir or Geber, the earliest of modern chemists 
to whom are ascribed the treatises known as 
Sumnui Perfectionis, liber Investigation is, I)e ln> 
ventione Veritatis, Lilwr Fornacv w, and Testa*, 
mentum , besides a number of Arabic and Latin 
MSS., not as yet critically examined, is a personage 
of whom little is known for certain. Some look 
upon him as a myth ; others describe him as a 
Sabaean of Harran in Mesopotamia, who flourished 
about the 10th century ; others, again, make him a 
Greek or a Spaniard of much later date. As he is 
referred to by Arab writers of the 10th century, 
perhaps the correct view is that which identifies 
him with Abu Musa Dschabir Ben Haiyan, of 
Tarsus or Kufa, who died in 770 A.D. He held the 
theory prevalent among later alchemists that the 
metals are all identical in composition, and that by 
proper treatment they can be transmuted. He is 
also credited with a knowledge of corrosive sublim- 
ate, aqua fortis, nitrate of silver, etc. The writings 
ascribed to him have the merit, of remarkable clear- 
ness and simplicity. By an absurd error he is 
sometimes spoken of as the inventor of Algebra. 

Gecko, any individual of the family Geekotidas, 
(wall-lizards), with 50 genera and 200 speeios 
widely distributed in the warmer parts of the 
globe. They are of small size (tho largest being 
little over a foot in length, and the smallest about 
a quarter as much), with short, thick, fleshy tongue, 
stout limbs, and toes armed with claws and usually 
furnished below with adhesive discs or suckers, 
which enable these animals to run up walls and 
along ceilings, and to scramble with great ra- 
pidity over smooth rocks. The skin is loose and 
tubcrcled, and the colours are usually sombre, 
though some species are clad in blue, green, and 
red, the males being generally more brightly-hued 
than the females. They feed on insects and 
insect-larva;, generally digging the latter out of 
holes and crevices. Platydactylus fascieularis , tho 
common wall-lizard, is abundant in Southern 
Europe. In some species, as in Ptyehozoon homalo - 
ccphalum , the Flying Gecko, from Java, the limbs 
are connected by a membrane which forms a kind 
of parachute enabling the animal to take long leaps. 
The name Gecko is derived from a clicking sound 
made by dragging tho glottis up to the palate. All 
tho geckos have the undeserved reputation of being 
•more or less poisonous. 

Ged, William, the inventor of stereotyping, 
was a native of Edinburgh. The date of his birth 
is uncertain ; but in 1725 he first made known his 
method of printing from plates, and with the 
assistance of a capitalist started in business in 
London. He failed, and died broken-hearted in 
1749, having produced two Prayer-Books for the 
University of Cambridge, and an edition of Sallust 
brought out at Edinburgh. 

Gaddes, Alexander, was born at Ruthven, 
Banffshire, Scotland, in 1787. He entered a 
Scottish Roman Catholic seminary in 3753, and 
thence was sent to the Scottish College in Paris, 
where he acquired a good knowledge of theology and 
of European languages. Returning to Scotland, ho 
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held several cures, and l>ecame domestic chaplain 
to Lord Traquair, with whom he went to London in 
1780, the University of Aberdeen having previously 
made him an honorary LL. I). He found a generous 
patron in Lord Petre, and after several preliminary 
publications he brought out, in 1792, the first 
volume of a new translation of the Vulgate. It ex- 
posed him to the attacks both of his own co- 
religionists and of Protestants, for it was undertaken 
in a liberal and scholarly spirit, with the assistance 
of philologists of various schools. The use of his 
book was vetoed, and he himself was inhibited. 
Nevertheless he persevered and in 1 797 carried his 
task in a second volume to the end of the historical 
hooks, which he followed up in 18(X) with Critical 
Remarks on the Hebrew Scripture*. He died in 
1802. 

Ctoftlong, one of the chief towns of Victoria, 
Australian Commonwealth, situated on Corio Bay, 
45 miles S. of Melbourne, having tire Barwon river 
to the 8. and the Bellarine Hills at the back. The 
town is well iuid-out. and very healthy. There are 
two parks, botanical gardens, and all the usual 
public institutions. The harbour is vast and deep, 
and the bar has been cut through at considerable 
expense so ns to , admit ships of the largest burthen. 
The export, of wool is the chief source of prosjierity ; 
hut there are extensive woollen-mills, tanneries, arid 
paper- factories. Railways connect Geelong with 
every part of the colony. 

06OS (pron. (faze), the old Semitic language of 
Abyssinia, of which Tigre is the purest modern re- 
presentative. It has long Ct ased to be spoken ; but, 
like old Armenian and old Slavonic, it is still 
studied as the liturgical language of the Abys- 
sinian Christians. Geez belongs to the Hiinyaritic 
or South Arabic division of the Semitic family, and 

S reserves many archaic features of the organic 
emitio tongue, which have been lost in the other 
members of the group. Thus of the fifteen primi- 
tive forms of the Semitic verb it, retains no less 
than thirteen— -that, is, far more than does Arabic or 
any of the other cognate tongues. It is written in a 
peculiar syllabic alphabet running from left to 
right, and derived from the original writing system 
from which have sprung all the Semitic alphabets 
except the Assyrian cuneiforms. The Geez version 
of the Bible dates apparent ly from the 4th century, 
when Christianity was introduced into the Abys- 
sinian highlands. Its literature also comprises 
numerous translations of Jewish, Greek, Christian 
uud Arabic works. [Himyaritic, Semitic Lan- 
guages.] 

CkftOi a port at the head of the Gefleborgl&n on 
the coast of the Gulf of Bothnia, Sweden, halfway 
hot ween Fahlun and Upsala. It stands upon two 
islands and upon both banks of the river that bears 
its name, the different quarters being connected by 
bridged. Its excellent harbour makes it only in- 
ferior to Stockholm and Gottenburg as a business 
centre, and its situation and features are very pic- 
turesque. The castle, the council -house, the free- 
masons' lodge, and other public buildings are 
worthy of note. Many fires have devastated the 


town, which was almost destroyed by the last in 
1 859. 

Gegenbaur, Karl, l>orn in 1826 at Wiirzburg 
and educated at Jena, where he became a privat* 
docent and professor of anatomy, was appointed in 
1878 to the chair of that science at Heidelberg. 
His contributions to the learned journals appeared 
early, and in 1876 he began to edit the Morpholo • 
gical Year Book. About this time appeared his Out* 
lines of Comparative Anatomy, which was condensed 
in a still more valuable work published in 1878 
and translated into English by Professor Ray Lan- 
kester and Mr. Jeffrey Bell. The Textbook of 
Human Anatomy was brought out in 1883. 

Gehenna, the Greek form of the Hebrew 
Oehinnom , the name of the valley of Hinnom, a 
deep and narrow gorge on the south side of Jeru- 
salem. When Ahab introduced the fire-god Moloch 
from Phoenicia, this valley became the scene of his 
worship, and here many infant sacrifices took place. 
Josiah, on restoring the religion of Jehovah, defiled 
the valley by scattering dead men’s bones, after 
which it became a receptacle for all the filth of the 
city. This was partly consumed in fires which 
were always kept burning in the valley. All these 
associations may have contributed to the use of 
“ Gehenna ” in the New Testament in the sense of 
a place of torment after death. 

Geibel, Franz Emmanuel, was born in 1815 
in the quaint old Hanseatic town of Liibeck, where 
he seems in his boyhood to have acquired a j>oetic 
bent. He began the study of theology at Bonn, 
hut gave it up for the cult of the Muse. In 1838 
Betti na von Arnim got him a tutorship in Greece, 
where he spent two years travelling, and returned 
in 1840 to bring out his first volume of poetry, 
lie next resided at Cassel, and studied Spanish 
romance, his JCdnig Roderick being the fruit of this 
labour. The King of Prussia granted him a small 
pension, and in 1852 he was appointed Professor of 
^Esthetics in the university of Munich. He married, 
and lost his wife, .an episode that has left an 
impress on his works. His Prussian sympathies 
led to his quitting Bavaria in 1868, and the rest of 
his life* was passed at Liibeck, where he died in 
1884, the victories of 1870 and the unification of 
Germany providing him with patriotic themes. 
Geibel’s strength lay in lyrics, and some of his 
songs are almost national, such as J)er Arme Tan * 
ft fenicht * , Her Zigeunerbube , l)er Antwort , Her Mai 
ist Gckommen , Wenn Sick Zwei Herzen Scheiden. 

Geiger, Abraham, the son of a rabbi, wasbom 
at Frankfort-on-the-Maine in 1810, and trained for 
his father’s profession, following also the courses at 
Heidelberg and Bonn. He showed much ability, 
and wrote as a student valuable essays on the rela- 
tions between Judaism and Mohammedanism. In 
1832 he became Rabbi at Wiesbaden, and in 1838 
was transferred to Breslau, where he spent twenty- 
five years of learned industry, producing his Text* 
book on the Mitschna, Studies from Maimonides , and 
a treatise of high interest on the text and transla- 
tion of the Bible as influencing the development of 
Judaism. His views brought him into conflict with 
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old-fashioned theologians. He was, however, made 
Kabbi at Frankfort in 1863, and thence chosen to 
the Chief Rabbinate of Berlin in 1870, dying there 
in 1874. Among his later works are Pharisees and 
Stulducees , .4 History of Judaism , and a Jewish 
prayer-book. His ephemeral publications on Sem- 
itic philology and historical and literary subjects 
were very numerous. 

Cto^er, or Geyea, Eric Gustav, born in 1783 at 
Rarsater, Sweden, was educated at Upsala, and went 
mto the Record Office at Stockholm. He founded 
The Gothic Society,” and to its journal Iduna he 
contributed The Viking, the Lost Skald, and many 
other spirited patriotic poems, with many prose 
essays. In 1817 he was appointed professor of 
history at Upsala, and eight years later he com- 
pleted the first volume of Svea Hikes lldfder, an 
able inquiry into legendary Swedish history. His 
great work, Sccnska Iblkcts Historia, appeared be- 
tween 1832 and 1836, but was never carried beyond 
the close of Christina’s reign. His Sketch of Sweden 
from, the Heath of Charles XII . to the Reign of 
Gust ants III . comes next in importance. He re- 
tired from his professorship in 1846, and died next 
year at Stockholm. 

Geikie, Sir Archibald, F.R.S., F.R.S.E., 
Uj.I). St. Andrews and Edin., was born at Edin- 
burgh in 1835, and appointed in 1855 to the Geo- 
logical Survey, of which he became Director hi 
1881. Besides his official work and his lectures 
as professor of geology and mineralogy in the 
University of Edinburgh, he is the author of many 
books, some technical, others popular. The chief 
of these are The Story of a Boulder (1858), The 
Life of Professor Edward Forbes (1861), The Phe- 
nomena of the Glacial Drift in Scotland (18(53), 
The Scenery of Scotland Viewed in Connection with 
its Physical Geology, A Memoir of Sir Roderick 
Murchison. 

Geikie, Professor James, LL.D., D.C.L., 
brother of the foregoing, was born in 1839, and 
also found employment in the Survey, which he 
left lo succeed Archibald as professor at Edinburgh. 
His best-known works are The Great Ice Age, 
Prehistoric Europe, and Outlines of Geology. 

Geiler, or Geyler von Kaisersberg, Johann, 
was bom at Scliaff hausen in 1445, but passed his . 
infancy at the place in Alsace from which he 
got his second name. He studied at Freiburg, 
where he afterwards became professor, and at 
Basel ; but bis true vocation was preaching, and in 
1478 he accepted a call to the cathedral of Stras- 
burg, where he remained until his death in 1510. 

Geissler’* Apparatus, a small and compact 
form of apparatus used in chemical analysis for 
the speedy determination of carbonic acid in 
carbonates, the latter being decomposed and es- 
timated by the loss of weight owing to the carbonic 
acid gas, COj, evolved. Various modifications of 
Geissler’s original form are also used for the same 
purpose. 

Gtigftler Tubes. [Vacuum Tubes.] 


Gelada ( Theropithecus gelatin = Gelada rap- 
pel Hi), an Abyssinian baboon, about two feet long, 
dark-brown in colour, and heavily maned. It is 
sometimes seen in confinement. [Baboon.] 

Gelasius I. succeeded Felix III. as Pope' in 492. 
He widened the breach between the Eastern and 
Western Churches by his quarrel with Acacius, the 
Patriarch of Constantinople, and he also asserted 
his superiority over the Emperors and the General 
Councils. He died in 496, and was canonised. 
Gelasius II. was the successor to Pascal II. in 
1118, the Emperor Henry V. opposing his election. 
Cencio di Frangipani seized him, but a popular 
rising led to his release. He had, however, to 
leave Rome, and Maurice Bourdin was put into 
his place under the title of Gregory VIII. Gelasius 
excommunicated his rival at a council held at 
Capua, and secretly returned to Rome. He was 
soon driven into exile, and died in 1119 at the 
Abbey of Cluny in France. 

Gelatine. That a substance, the solution of 
which possesses the property of setting to a jelly- 
like mass, could be obtained from animal products, 
has been known from comparatively early times. 
Few early details of it, however, are existent. It 
is at present chiefly prepared from the hides, 
sinews, bones, hoofs, horns, etc., of various animals 
by the action of hot water or steam, or a mixture 
of both. The various processes employed vary 
somewhat in their details, but the following may 
be regarded as typical : — The hide, etc., is cut or 
broken up into small pieces, which are digested for 
some days with a weak soda solution at a tempera- 
ture of about (50° to 70° Fabr. They arc then placed 
in an air-tight chamber until quite soft, and are 
afterwards washed by cold water in a revolving 
cylinder. After bleaching, which is effected by 
means of sulphur dioxide, S0 3 , they are well pressed 
and are thoroughly digested with hot water until 
as much as possible is dissolved out. The resulting 
liquor is strained and allowed to set upon slate or 
marble slabs. The crude gelatine is then cut up 
into strips and purified by redissolving, again 
straining, and allowing to cool. Bure gelatine is a 
hard, tough, transparent, tasteless, and inodorous 
substance. In dry air it remains unchanged, but if 
exposed to moisture it decomposes and putrifies, 
becoming at first slightly acid, but then alkaline, 
owing to the formation of ammonia. If heated, it 
clears and evolves fumes with a very pungent odour. 
Its composition varies with the source and manu- 
facture, but generally approximates to carbon 50,* 
oxygen 25, nitrogen 18, hydrogen 7 per cent., and 
frequently also contains small quantities of sulphur. 
No satisfactory formula representing the com- 
position has been forthcoming. It is heavier than 
water, and if placed in cold water it swells con- 
siderably, absorbing from 5 to 10 times its weight 
of the liquid, and at about 85° Fahr. (30° C.) it 
dissolves in the absorbed water. If hot water be 
employed for its solution, a liquid is obtained, 
which sets on cooling if the quantity of gelatine 
present is not less than 1 part to 100 of water. It 
is insoluble in dilute acids and alkalies, but in strong 
acids it generally dissolves or decomposes. It is 
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precipitated from its solutions by tannic acid, 
1 part in 5,000 of water being detectable by this 
means. When used as an article of food, the 
gelatine should be pure and carefully manufactured ; 
its value for this purpose, however, appears to be 
much exaggerated in popular opinion. Isinglass 
(q.v.) and glue (q.v.) are respectively pure and 
impure forms of gelatine. It finds much employ- 
ment in the arts and for manufacturing purposes. 
Thus, in photography it is very extensively used, 
as for the preparation of dry plates [Gelatino- 
b ROM ide], and in various printing processes. It is 
also employed largely in the dyeing industry, in 
electrotyping, water proofing, in the manufacture 
of printing ink, etc., while it finds applications for 
many purely scientific purposes — bacteria culture 
f B acteria] — and, in the household, is used largely 
for making jellies and various culinary mysteries. 

Gelatine Dynamite, one of the nitroglycerine 
explosives, resembles blasting gelatine (q.v.), and 
occupies a place midway between it and dynamite. 
It consists of thin blasting gelatine mixed with 
other substances, as, for example, cotton, charcoal, 
nitrates, etc. 

Gelatino-bromide, the “dry plates” used so 
extensively in photography for the production of 
“ negatives,” “ transparencies,” “ lantern-sl ides,” etc., 
are prepared by coating glass with a stratum of 
gelatine, containing suspended through it a quan- 
tity of sensitive silver salts. The bromide of silver, 
Agllr, is that most extensively employed, and the 
plates are then known as gelatino-bromide. The 
first step for their manufacture is the preparation 
of the “ gelatine emulsion.” To effect this about 
270 parts of good gelatine, which should be neither 
too hard nor t oo soft, is dissolved in hot water, and 
to this is added a solution of silver nitrate, 175 
parts, in a lit tle water, the liquid being well shaken, 
and when t horoughly mixed a solution of potassium 
bromide (KHr), 1115 parts, and potassium iodide 
(KI), 5 jiarts, is slowly added with frequent, shaking. 
The whole is then placed in a vessel surrounded by 
boiling water, and kept fin* about an hour. It is 
then allowed to cool, strained by squeezing through 
coarse muslin, well washed with water, and 
thoroughly drained. To coat the plate the gelatine 
is liquefied by warming, and a little is poured on 
the centre of the glass plate, which should be 
perfectly clean and level. By gently rocking the 
plate an even layer over the whole surface is ob- 
tained, but in the manufactory, where large numbers 
are made, various artifices are employed to secure 
an even coating. The plate is allowed to cool that 
the gelatine may set, and is then ready for use. 
Paper may bo coated with a gelatino-bromide 
emulsion in a similar manner, and used either for 
the production of “ positives ” — e.g. the well-known 
14 bromide-papers ” — or, after rendering the paper 
transpire nt, for the product ion of negatives, form- 
ing different varieties of “ films ” (q.v.). For some 
purposes potassium chloride is substituted for 
bromide in the manufacture of the emulsion, and 
the resulting plates or papers are known as g elatino- 
chhride . They lire not as sensitive to light as the 
bromide preparation, and hence require longer 


exposure in the camera or when printing. It is 
needless to state that all the manipulations of the 
preparation, etc., should be performed in yellow or 
red light only. 

Gell f Sib William, Knt., was born at Hopton, 
Derbyshire, in 1777. He took his degree at Cam- 
bridge, and became a fellow of Emmanuel College. 
Being sent on a diplomatic mission to Greece he 
found ample opportunities for antiquarian researches, 
and on his return published his Topography of Troy 
and Geography and Antiquities of Ithaca (1807). 
His Itinerary of Greece appeared in 1810, and his 
Itinerary of the Morea six years later. Pompeiana , 
his most valuable work, was brought out between 
1817 and 1831, and in 1834 was followed by The 
Topography of Pome. He died at Naples in 1836. 

Gellert, Christian FOrchtegott, born at 
Hainchen, Saxony, in 1715, and educated at the 
university of Leipsic, obtained a professorship of 
philosophy there and held it till his death in 1769. 
Gellert was the author of a volume of Fables and 
Tales , and of a collection of moral and sacred 
poetry, both conceived in a spirit of simple and 
natural piety. His comedies, pastorals, and one 
romance are not of any considerable merit. 

Gelling, Aulus, is known to us only by his 
curious commonplace-book entitled Nodes Attwee. 
He must have flourished in the 2nd century A.D., 
probably from 120 to 180, and appears to have 
studied in Athens and held subsequently some 
judicial office in Home. His work, begun to while 
away the winter nights in Greece, was continued 
through many years, and consists of an undigested 
mass of notes on every conceivable topic, interlarded 
with extracts from authors, many of whom would 
be otherwise unknown. 

Gelon I., son of Dinomenes, after serving as a 
soldier under Hippocrates, tyrant of Gela, in Sicily, 
succeeded that monarch in 491 B.c. He then made 
himself master also of Syracuse by adopting the 
cause of the plebs, and he used his power so as to 
add immensely to the importance of the State. In 
480 he defeated Hamilcar at Himera, on the same 
day, it is said, that the battle of Salamis was won 
by the Greeks. Before his death in 478 Sicily was 
virtually subject, to him, and his memory was so 
respected that, when all memorials of tyranny were 
being swept away, his statues remained intact. 
Gelon 11., son and colleague of Hiero II., of 
Syracuse, was born about. 266 B.c. He was a 
patron of Archimedes and an ally of Rome, but 
after the disaster at Gannas he is reported to have 
contemplated abandoning the alliance when he 
died in 216. He left a son, Hieronymus, and his 
father survived him. 

Gemmation, the method of reproduction by 
the formation of buds, which may be separated as 
independent individuals as in the Hydra , or remain 
connected with the parent as in the compound 
corals. 

Gemmi Pais, a picturesque and much-fre- 
quented Alpine road, 24 miles S. of Thun, con- 
necting the cantons of Valais and Beme. From 
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the baths of Leuk the road is hewn out of the 
solid rock, and attains a height of 7,160 feet above 
sea-level. 

Gemmules, a special method of gemmation 
which occurs in some sponges such as Spongilla 
(the common fresh-water sponge) and Tetkya . 
They are groups of cells, sometimes protected by 
a layer of spicules, which are separated from the 
parent. 

Gems, stones of exceptional beauty and value. 
In archaeology the term is applied to engraved 
precious stones, used for sealing or as a j>ersonal 
ornament, or applied to decorative purposes. Signet- 
rings became general among the Greeks and Homans, 
but apparently sealing was not the purpose for 
which gems were originally worn. The art of gem- 
engraving was carried by the ancients to a degree of 
perfection which no subsequent efforts have reached. 
It is doubtful whether it originated in Egypt or 
Assyria. From the harder quality of the stones used 
in Egypt urn art, it may be inferred that it would 
more naturally spring up there, but the early use of 
soft stones and simple instruments joints rather to 
Assyria. The gems of the two peoples have not 
much in common. The earliest found in Assyria 
are cylindrical in form, bored through their length 
to admit a cord, by which they were fastened to 
the wrist. Baby Ionian gems resemble the Assyrian, 
but in Persia, where chalcedony was the favourite 
material, a conical shape was afterwards sub- 
stituted, and the design was engraved on the base. 
The Egyptian gems are mostly scarabs, and the 
same form predominated among the Etruscans, 
where the art was in a very flourishing condition 
in the 3rd century B.C. The first Greek artist 
whose name is recorded is Theodoras of Samos, 
who engraved the emerald in the ring of Polycrates ; 
but it is doubtful whether any genuine intaglios 
now existing can be referred to an earlier period 
than the Pelojxmnesian War. Greece afterwards 
produced many famous engravers, including Pyr- 
goteles, who was employed bv Alexander the Great- 
Sards, jacinths, and amethysts were the stones 
most used. The engravings represent mythological 
and heroical subjects, as well as portraits of deities, 
kings, and historical characters. The art of en- 
graving in cameo — a sjiecies of relief executed in 
stones consisting of differently coloured layers — 
seems to have been introduced under Alexander’s 
successors. As the fragments of Alexander’s empire 
were successively conquered by the Romans, they 
became acquainted with gem-engraving, which was 
henceforward practised at Rome, reaching its 
highest development there during the period of the 
early emperors. Among artists of this age I)ios- 
borides, who lived in the time of Augustus, holds 
the first place. Pliny gives an exhaustive list 
of stones used by the Romans. Very hard and 
valuable stones, such as the diamond, sapphire, and 
ruby, seem to have been seldom engraved. .The 
sardonyx was especially adapted to cameos, on 
account of its fourfold variety of colour — blue, 
black, white, and red. The other stones used 
included the emerald, sard, beryl, amethyst, onyx, 
.lacinth, topaz, opal, and garnet, The engravings 


on Roman gems resemble the Greek in their general 
character. After the 2nd century a.d. the art 
gradually declined, and apj>ears to have been 
almost, if not completely, lost during the Middle 
Ages. At the close of the 15th century it was 
revived by Lorenzo de’ Medici, and flourished in 
Italy for about a hundred years. In the 17th 
century it was cultivated with much success in 
Germany and France, and since then there have 
been many skilful engravers in all the chief countries 
of Europe. The attempt to manufacture artificial 
gems, which dates from the discovery of the 
chemical composition of precious stones, lias met 
with considerable success during recent years. 

Cfomabok {Oryx gazella ), a large South African 
antelope, with long, straight, obscurely-ringed 
horns, abundant in the Kalahari desert. The hair 
is fawn or yellowish above and white below, the 
coloration being separated by an irregular black 
band, and there are markings of the same colour 
on the face and limbs. It is fierce in disposition, 
mid is said to be able to beat off the lion with its 
long horns. [Okyx.] 

Gendarmes (French, “men-at-arms”), origi- 
nally a body of French cavalry, first enrolled in the 
reign of Charles VII. The name has been trans- 
ferred to the French police force, which dates from 
the year 1790. The gendarmerie forms a part of 
the regular army, and includes both mounted and 
unmounted soldiers, usually selected from other 
corjis on account of their superior character and 
ability. 

Gender, a distinction between words based on 
the difference between the sexes. Grammarians 
recognise three genders — masculine, feminine, and 
neuter — though the neuter is not really a gender, 
since it merely denotes that a word is neither 
masculine nor feminine. The fact that in ancient 
languages many lifeless objects are masculine or 
feminine instead of neuter may jjerhaps bo attri- 
buted to the j)rimitive view of the universe, which 
endowed all things with personality and conscious- 
ness. Then, later, words acquired a gender on 
account of the similarity of their endings to words 
already in existence. There is no neuter in Semitic 
languages, and it has disappeared in the Romance 
languages —words originally neuter having become 
masculine or feminine — but it remains in German 
and various other Aryan tongues. In English gender 
survives only in the personal pronouns {he, she , it, 
etc.), and a few other ancient forms. 

General, in the Roman Catholic Church, the 
head of the various communities forming a religious 
order. The general of an order is answerable to 
the Pope alone, being free from episcopal control. 
Next in rank to the general are the provincials 
(q.v.), and below these are the heads of separate 
institutions as abbots, priors, etc. The general is 
usually elected for a term of three years, but in the 
case of the Jesuits for life. The elective body iB 
the general chapter, commonly composed of the 
provincials and some of the chief beads of houses. 
An election is not valid till it receives the Pope’s 
assent. The general lives at Rome, where he takes 
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part in general councils. He sends out visitors to 
inquire into local abuses and disputes, and holds a 
general chapter at certain fixed intervals. 

General Average is the share paid by each 
party interested in any maritime venture for any 
expenses that have been voluntarily incurred for 
the advantage of the parties involved. Part of the 
cargo or part of the ship itself maybe sacrificed for 
the sake of the remainder, and if this loss be not 
dne to imperfect stowage or to fault of the master 
it is recovered by the general average. The settle- 
ment of this average is often a question of much 
complexity, and is arranged by special accountants 
known as average adjusters. Difficulties occur in 
the lack of agreement between the codes of rules 
adopted in the different countries, but the York- 
Antwerp code formed in 1877 is being gradually 
adopted, by reason of its special mention in bills 
of lading and insurance policies. [Pabticulak 
AVERAGE.] 

Genesee, a river which rises in Pennsylvania 
in the same spot as the Susquehanna and Alleghany, 
and flowing through New York State, where it gives 
its name to a county and township, discharges 
itself after a course of 153 miles into Lake Ontario. 
At Rochester it falls 228 feet in a few miles, but is 
navigable for small craft above and below that 
point. A county in Michigan also l>ears this name. 

Genesis (abbreviated form of genesis kosmou, 
** origin of the world ”), the word used in the 
Septuagint to translate the Hebrew Herc*hith, the 
name of the first book of the Pentateuch. Genesis, 
like the rest of the Pentateuch, is written on a 
elearly-oonoeived plan —viz. to show how God chose 
out a [Kiople sacred to Himself, and to narrate the 
circumstances which preceded and attended that 
manifestation of the Divine Will. First among 
these, in order of time, was the creation of the 
human race itself and the place of its habitation. 
As tho history advances, its scope gradually be- 
comes narrower, everything being left on one side 
which has no direct bearing on the writer’s main 
purpose. The narrative moves forward rapidly till 
we reach the call of Abraham, which may he 
regarded as tho central point, of the book, iis tho 
giving of the law on Sinai is of the whole Penta- 
teuch. From t his point onwards we have a detailed 
account of the lives of the Hebrew patriarchs, in 
regular order from father to son, and the style at 
tho same time becomes more lively and flowing. 
The theory, however, that the book resulted from 
a compilation of older documents, first propounded 
by the Belgian physician, Astruc (1753), is now 
accepted by many competent Biblical scholars. 
The number of documents is disputed, but one can 
trace at least two, distinguished by the names they 
respectively assign to the Almighty — JBlohim and 
Jehvm. It. is generally held that the “ Jehovist ” 
incorporated in his own work that of an earlier 
** Eloliist." The “ Jehovist ” was probably Moses, 
but others refer the composition of the book to a 
much later period. 

Genette, Genet, a genus o 2 Viverridaj, with 
five species from Africa and Western Asia, one 


( Q. vulgaris) ranging into Southern Europe, where 
it is sometimes domesticated as a rnouser. The 
genettes are smaller than civets (q.v.), and have 
retractile claws, and the anal pouches very small 
and without perceptible secretion. The fur is grey 
with dark round or oblong patches. 

Geneva (Fr. Geneve ; Ger. Genf ; Ital. Ginevra ) 
a walled town, capital of the canton of the same 
name in Switzerland, is situated at the point where 
the Rhone issues from the S.W. extremity of the 
Lake of Geneva. An oppidum and a bridge existed 
here in Caesar’s time, and the inhabitants were Celtic 
Allobroges, but across the river dwelt Helvetii. It is 
conjectured that the site was in prehistoric times 
occupied by a group of lacustrine dwellings, but the 
depth of alluvium conceals all traces of such struc- 
tures. Till the end of the 4th century of our era 
Geneva was more or less subject to Borne. It then 
passed to the Burgundians, and became in 534 part of 
the kingdom of the Franks. For two centuries or more 
the chief authority rested with the bishops under 
the protection of the Emperors, of the Kings of Bur- 
gundy, or the Counts of the Genevois. Calvin saved 
his countrymen from Catholic domination at tho 
cost, no doubt, of some sacrifice of freedom in 
opinion, but after his death democracy again 
asserted itself, and was then opposed by internal 
oligarchy. Even the temporary annexation by the 
French Republic in 1798 failed to establish a solid 
democratic constitution. The older and wealthier 
families still monojxdised the conduct of affairs. 
Geneva is divided into two by the Rhone, which is 
traversed by five bridges, and has a small port, upon 
the lake. Commanding a view of Mont Blanc to 
the S. and of t he Jura to the N.W., it is well placed, 
though the actual site is somewhat flat and un- 
interesting. The old town clusters round the 
cathedral, a half-Gothic, lialf-Romanesque structure 
of the 12tli and 13th centuries with incongruous 
additions. It is small, contains some fifteenth-century 
glass, a few sepulchral monuments, and the remains 
of the old stalls. The town -hall dates from the 
15th century, but the exist ing fabric is more modern, 
and possesses little interest save as having been 
t he scene of the Alabama Conference in 1872. The 
court-house is a good sjwciinen of the Mansard 
style, and the arsenal deserves notice. Among 
modern buildings the most important are the 
Ath6n6e, the Rath Museum, the Fol Museum, the 
Conservatorium, the electoral Palace, the Univer- 
sity, the Hall of the Reformation, and the Russian 
church. Railway communications make the place 
easy of access from all parts of Switzerland, from 
France, Italy, and Germany. Steamboats ply con- 
stantly to the varions ports on the lake. The chief 
trades are watchmaking, the manufacture of 
musical-boxes and scientific instruments, silks, 
calicoes, and chemicals, printing, and wood-carv- 
ing. To political and religious refugees of all 
sorts Geneva has been a sanctuary for many years. 

Geneva, The Lake of, or Lake Leman 
(classic Lacus Lemanus), lies between Switzerland 
and the department of Haute Savoie, France, ex- 
tending in a crescent shape from E. to W. for a 
total length of 53 miles, with a mean breadth of 
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6 miles, a superficial area of 223 square miles, and 
a level of 1,230 feet above the sea. The W. ex- 
tremity narrows suddenly to some two miles from 
the strait of Promonthoux, and this part, about 
14 miles long, is sometimes called “The Little 
Lake.” The greatest depth (1,095 feet) is attained 
between Evian and Duchy. The water is remark- 
able for its blue colour, and is liable to rather 
peculiar movements, called seiches , which cause a 
rise of as much as four feet first on one shore, then 
on the other. There are also local winds— c.y. the 
Bise from N.E., the Bornaud from the Savoy valleys, 
and the dry S6chard from S. Besides the llhdne, 
which enters near Villeneuve at the E. end and 
issues at Geneva, the lake receives several small 
rivers as the Dranse and the Venoge. Fish are not 
wry abundant, but the fresh-water fauna at the 
lowest depths possesses considerable interest. It is 
never wholly frozen over. The shores are un- 
dulating, well- wooded, and fertile on the N., but 
more boldly picturesque and less cultivated on the 
S. Nyon, Rolle, Morges, Ouchy, Lausanne, Yevey, 
Montreux, and Clarens (the scene of Rousseau’s 
romance) are the chief spots on the Swiss littoral. 
Evian, Thonon, and Ferney (Voltaire’s residence) 
are the only places of interest on the French side. 

Geneva, The Canton of, the smallest of Swiss 
cantons, 1ms an area of 108 square miles, being 
bounded S.W. by the French departments of Haute 
Savoie and Ain, N. by the canton of Vaud, and E. 
by the Lake of Geneva. The surface is undulating 
hut not mountainous, and the soil is highly cul- 
tivated, yielding cereals, fruit, and wine. Building 
stone and bituminous shale are the only mineral 
products. The city of Geneva makes the density 
of the population considerable. French is the 
prevailing language, but a German element is 
gradually growing stronger. 

Genevieve, or Genovefa, the patron saint of 
Paris, was born about 425 A.D., probably at Nan* 
terre. She is reported to have entered upon the 
religious life at the age of seven under the influence 
of St. Germain d’Auxerre. She acquired high 
repute for piety and austerity, and also for prophetic 
power, which enabled her to predict Attila’s invasion 
and retreat. In 460 she built the first church over 
the remains of St. Denis, and at her death towards 
the beginning of the next century the fane of Ste.- 
Genevi^vo, afterwards merged in the Pantheon, was 
raised over her grave. Her day is kept on January 3. 
In the 17th century religious orders for both sexes 
were established in her name. The filles dc Stc.- 
Uenevirrc have more recently been known as 
.1 fi-ram tones, and devote themselves to nursing and 
teaching. 

Genghis lChfl.ii, also written Jenghih or 
Zing is Khan, a Mongolian prince, was born about 
11 GO, and succeeded to the throne at the age of 
thirteen. His early years were spent in petty wars 
against local tribes, but in 1206 he invaded China, 
and breached the Great Wall. He renewed his 
attack twelve years later, stormed Pekin, and ulti- 
mately established his supremacy over the northern 
provinces, adding Eastern Persia, Samarcand, 


Bokhara, and all Tartary to his dominions. 
It is computed that his conquests cost the lives of 
five millions of men. One of his most famous 
battles was fought in 1225 on the frozen lake of 
Koko Nor after a winter march across the Desert 
of Gobi. He then penetrated farther into China, 
and stormed Nankin. Mis empire extended from 
the banks of the Dnieper to the China Sea. He 
died on the inarch in 1227 near the banks of the river 
Sale, and his vast dominions were divided botween 
jhis four sons. Though as cruel and unscrupulous 
as most conquerors, Genghis possessed some good 
qualities. He drew up a code, which still prevails ; 
he showed religious toleration ; and to his soldiers 
and his trusted friends he was just, and generous. 

Genista, a genus of leguminous plants, com- 
prising about 100 species of small brandling shrubs 
from one foot to six feet in height and often 
spinous, which are natives of Western Asia, 
Europe, and North Africa. They bear simple or 
trifoliolato leaves with minute stipules or exsti- 
pulate. and their flowers are yellow and in racemes. 
The bilabiate calyx is five-toothed : the keel petals 
of the papilionaceous corolla are deflexed after 
flowering; and the ten stamens are all united below, 
and are alternately short with versatile, and long 
with basifixed anthers. There are three British 
species: the spinous Petty Whin or Needle Green- 
weed, (r. miff lira ; the rare G. jrilosa; and the 
Woad waxen or Dyer’s Greenweed, (i. ti Victoria, the 
jdante ffevut from which the royal family of Plnnta- 
genet derived their name and badge. The latter 
plant was formerly used to give a. yellow dye, which, 
on the addition of the blue woad (q.v.), yielded 
Kendal green. 

Genius, the name given by the Italian races to 
the protecting spirit, or tutelar deity of a person, place, 
or thing. Every individual was supposed to have a 
genius ( genius nafalts), a spiritual second self, who 
influenced his conduct and fate. Later, an evil 
genius was also imagined, and a man’s good and 
bad actions were attributed to his good and evil 
genius respectively. From this pagan notion was 
developed the idea that every person has a guardian 
angel. [Demonology, Familiab, Jinn, Nko 
Platonism.] 

Genlis, Stephanie Fklicit£, Comtessk de, 
was born at Champgry, near Autun, Burgundy, 
in 1746. She received a good education, and in 
1761 married Comte Bruslart de Genlis, afterwards 
Marquis de Sillery, who perished a victim of the 
Revolution in 1793. Her aunt, Mada me de Montesson, 
having secretly married the Due d’Orlfams, had her 
appointed governess to her husband’s children, one 
of whom was the future Louis Philippe. She 
began early to write on educational and moral 
subjects, and no fewer than ninety works^ came 
from her pen. Chief among these are Le Theatre 
dc V Education, Annalcs de Vertu , Lettres sur V Edu- 
cation, Les Veillees dn Chateau , Les Petits Emigres, 
and a number of historical romances. In 1792 she 
went into exile, but returned to receive a pension 
from Napoleon, which was continued by the 
Orleanist princes after the Restoration. She died 
in 1830, leaving several volumes of MSmoWes, 
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Genoa (classic Genua; Hal. Genova; Fr. Genet), 
a walled city and seaport at the lie;id of the Gulf of 
Genoa in the Mediterranean, 79 miles 8.K. of Turin, 
and capital of the province which bears its name. A 
place of importance as early as the second Punic 
War, it became, at the close of the dark ages and the 
struggle against the Moslems, the head of a power- 
ful commercial republic, which rivalled Venice and 
maintained its independence from the 1 1th to the 
18th century. In 1797 it was incorporated by 
France with tlie Ligurian Republic, and in 1815 was 
ceded by the Peace of Paris to Sardinia, an act 
which was for many years deeply resented by the 
inhabitants, who were stimulated by Mazzini to an 
ineffectual revolt in 1850. The narrowness of the 
foreshore has compiled the city in its growth to 
climb the steep flanks of the Ligurian Alps, and the 
aspect of its marble palaces, churches, and thickly- 
crowded houses, piled one above the other over the 
crescent-shaped harbour, quite justifies its assump- 
tion of the epit het “ Superb.” The walls have from 
time to time enlarged their circuit, and have 
now a sweep of some dozen miles. Scattered 
among the streets arc; the grand palaces of the 
old merchant -princes, the Doria-Pamfili, the Brig- 
nolo, the Durazzo, the Balbi, the Pallavicini, and 
many others, some of which are now public offices, 
others being museums of art. The cathedral, dedi- 
cated t o St. Lawrence, dates hack to the 9th century ; 
but the existing structure with its Saraceno-Gothic 
features is two centuries later, and much of the 
external architecture and internal decoration be- 
longs to a more recent period. Other churches of 
interest are St. Ambrose and St. Philip, the Annun- 
ziata, Santa Maria delle Vigne with its campanile, 
San Siro, and Santa Maria di Carignano, many of 
which possess tine pictures. The harbour, protected 
by two moles, is semicircular, having a radius of 
j mile. Lines of steamers afford communication 
with every quarter of the world, and the railway 
system now brings the town into connection with 
the whole of France and Italy. Genoa possesses 
an archbishopric, a university, a complete educa- 
tional organisation, a naval school, an academy, 
libraries, and very wealthy charitable institutions. 

Genre (Latin genus, “ kind ”), a “ kind ” of joint- 
ing, in which domestic interiors, rustic festivals, 
and similar scenes are represented. Human figures 
are an essential characteristic of genre , and these 
must be typos of a class, not real characters as in 
historical pictures. The present style of genre - 
painting arose in the Netherlands in the 16th 
century. In France the term has a wider signi- 
ficance, being used to classify the various kinds of 
painting, as genre du pay mg g (landscape), genre 
hUtorique , etc. 

Ctonseric, King of the Vandals, was born at 
Seville about 406 a.d. He was chosen to succeed 
his elder brother in 427. On the invitation of the 
rebel general Boniface, he attacked the African 
colonies of Rome in 429, and compelled t he emperor 
to surrender to him Western Numidia and Maure- 
tania. Eudocia in 455 begged him to take vengeance 
on Maximus for the murder of Valentinian, and he 
stormed and sacked Rome, carrying off the empress* 


and her daughter as prisoners. Neither Majorian 
nor Leo was successful in their attempts to punish 
the barbarian, who pushed his conquests from 
Sicily to Corsica and from Thrace to Asia Minor 
and Egypt. He died in 477, and his dominions 
were to some extent dismembered by Belisarius. 

Gentian, t he name of a genus of gamopetalous, 
herbaceous plants, comprising about 150 species 
and forming the type of the order Gentianacece, 
They are perennial plants with apposite, decussate, 
simple, sessile, and entire leaves and cymosely- 
grouped, polysymmetric, tetramerous, or penta- 
inerous flowers. The calyx is valvate, and the 
corolla contorted in the bud : the stamens form one 
whorl, and are epipetalous and included ; and the 
two carpels unite in a one-chambered, many-seeded 
ovary with two stigmas, which gives rise to a 
capsular fruit. The corolla is commonly a deep 
blue, such species occurring at an altit ude of 16,000 
feet in the Himalayas : red flowers are almost con- 
fined to the Andean forms; and white and yellow 
also occur. They belong mostly to hilly or mourn 
tainous situations in the temperate regions of the 
northern hemisphere. Five species are natives of 
the British Isles. [Gentisin.] 

Gentianin. [Gentisin.] 

Gentiles, in the Old Testament, translates a 
Hebrew word, meaning “ foreigners ” as opposed to 
Israelites. In the New Testament it is used to 
translate two Greek words, ethne, “ nations,” cor- 
responding to the Hebrew word mentioned above, 
and Hellenes , literally “ Greeks ” (as in Romans ii. 
9, 10, etc.). Most of the foreigners with whom the 
apostles came in contact spoke Greek. 

Gentio-picrin. [Gentisin.] 

Gentisin, a yellow crystalline substance of 
composition represented by C 10 H, 4 O 5 . which occurs 
in gentian root. From this source it may be ob- 
tained by (1) maceration with cold water, and then 
(2) extracting with hot alcohol. It forms large 
yellow needles, melting at 203°, insoluble in water 
but soluble in alcohol and alkalies. It was formerly 
much confused with another constituent of the 
root — gentio-picrin , C^H^Ojo, to which the root 
owes its medicinal properties — both being called 
gentianin . 

Gentleman seems to have been always 
used in a vaguer and more general sense than 
Esquire to denote one whose birth, wealth, or 
good breeding gave him a superior social position. 
There remain “titles of gentility” granted bj 
Richard II. and Henry VI., but these apparently 
conferred the rank of Esquire. The name could be 
applied to anyone above the rank of yeoman, and 
there is no ground for supposing that it ever had 
any more definite and restricted meaning. As now 
employed, it usually implies both that the individual 
described is more or less refined, and that his 
parents occupied a certain position in society, but 
it is sometimes used to convey only one of these 
two notions. 

Gentlemen-at-Arms, a royal body-guard es- 
tablished by Henry VIII. in 1509, and originally 
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entitled “ gentlemen pensioners.” The corps con- 
sists of a captain, a lieutenant, a standard-bearer, 
a clerk of the cheque, and forty gentlemen, all in 
receipt of a salary. Commissions are given by the 
Crown, on the recommendation of the commander- 
in-chief, as a reward for distinguished military 
service. Gentlemen-at-arms still attend the sove- 
reign on certain solemn and festive occasions. 

Ctontoo (Portuguese gentio , a “Gentile” or 
heathen), a term formerly applied in a vague way to 
the pagan inhabitants of the Indian seaboard, and 
then more particularly to the Telugu people of 
Madras. The expression “ Gentoo language ” w;is 
always understood to refer to the Telugu, which is 
a chief member of the Dravidian linguistic family. 
[Dravidian.] In Jagor and Koerbin’s lists there 
is a low-caste Madras tribe still specially known 
by this name. 

Gentz, Friedrich von, the son of a Prussian 
official, was born at Breslau in 1734. He held 
for a time a i>ost under the Prussian Government 
with the rank of Kriegsrath. His sympathies with 
the French Revolution wore counteracted by Burke’s 
Reflections, which he translated into German. 
Visiting England at the end of the century, he 
made the friendship of Mackintosh. He now be- 
came a professional political writer, having ap- 
parently no convictions, but being ready to serve 
any party with his pen. He steadily opposed, 
however, the spread of the Revolution and the rise 
of Napoleon. In 1802 he transferred himself to 
Vienna, accompanied Castlereagh to the Conference 
there, and was present at all the subsequent 
congresses. He died in 1832. 

Genuflexion, the act of bending the knees in 
worship, as a token of submission or penitence. 

Genus, in Biology , denotes a group of species of 
animals or plants, possessing common essential 
details of structure. A genus may consist of a 
single species or of very many ; in the latter case 
it is usually divided into sub-genera. The scientific 
name of every organism in the binomial nomen- 
clature of Linnaeus consists of two parts : the first 
generic, the second specific — c.g. Fells leo , the 
lion ; Fells tigris , the tiger. 

Geocentric, in Astronomy , refers to those 
motions which have the earth for centre, or which 
are measured in relation to the earth. Thus, the 
motion of the moon in a slightly elliptical orbL 
round the earth at one focus is called geocentric. 
The geocentric latitude of a planet is the angle 
made by the line joining it to the earth with the 
plane of the ecliptic. The geocentric longitude is 
the angular distance of the planet measured along 
the line of the ecliptic from a certain standard 
point, known as the first point in Aries. 

Geode, or Potato-stone, a bubble of quartz 
forming a hollow, rounded body, often several 
inches in diameter, and generally lined with 
crystals. Externally geodes often resemble potatoes. 
They have originated in igneous rocks, and seem to 
represent the initial stage in the formation of 
agates (q.v.). 


Geodesy is the science of measuring lines and 
areas on the surface of the earth. It. is effected by 
means of triangulation (q.w), and requires for great 
lengths or areas a knowledge of certain rules in 
spherical trigonometry. It is required in the de- 
termination of the dimensions of the earth and in 
the preparation of maps. 

Geoffrey of Monmouth, an ecclesiastic who 
flourished in the first half of the 12th century, 
dying as Bishop of St. Asaph in 1154. He is the 
author of the Chronicon sire J list or in Britonum , 
the two other works attributed to him being 
spurious. He professes to have translated this 
curious record from the Breton, but there can be 
no doubt that this statement is false. The book is 
compiled from Gildas, Nennius, Virgil, and other 
early authors, with a number of current legends 
thrown in, the whole being dressed up by a vivid 
and unscrupulous imagination. 

Geoffrey IV., Duko of Anjou, known as 
Plantagcnet from his adoption of the genista or 
broom as his badge, was born in 1113. He married 
Maud, daughter of Henry I. of England and widow 
of the Emperor Henry V. He maintained a long 
and fruitless struggle with Stephen for the posses- 
sion of Normandy, but his son Henry founded the 
Plantagcnet dynasty in England. Geoffrey died in 
1 150 on his return from the crusade in which he 
had joined Louis VII. 

Geoffrey II., Duke of Brittany, third son of 
Henry II. of England and Eleanor of Guienne. He 
married Constance, daughter of Conan, Duke of 
Brittany, and with Henry II. ’s aid usurped his 
father-in-law’s throne. Ho was killed at the age of 
28 in a tournament at Paris (1185), and left the ill- 
starred Prince Arthur, who was put to death by 
King John. 

Geoffrin, Madame Tiieuese Rodet, the 
daughter of a valet •de-chamhrc at the French Court, 
was born in 1539. She married a rich glass-maker, 
who left her a widow. Her wealth was mainly 
devoted to encouraging literature, and her salon 
was frequented by Diderot, Mannontel, D’Alembert, 
Walpole, Gibbon, and Hume. The Fncyclopedie 
was largely subsidised by her. She was invited by 
Stanislas to Warsaw, and was received by Maria 
Theresa at Vienna. She died in 1777. 

Geoffroy St. Hilaire, Etienne, was horn at 
fttampes in 1772, being the son of a not over- 
prosperous lawyer, who intended him for the priest- 
hood. However, in Paris he became associated 
with Brisson and Haiiy, the naturalists, and the 
outbreak of the Revolution further induced him to 
change his destination. Ultimately he entered the 
Museum of Natural History, where he allied him- 
self with Cuvier, and both together helped to build 
up that famous zoological collection and to plan 
the Jardin des Plantes. He accompanied Napoleon 
to Egypt in 1798, and Junot to Portugal in 1808. 
In 18i8 appeared the first part of his Philosophie 
Anatowiquc, in which he set forth his long-cherished 
views as to the unity of organic structure. When 
he went on to extend his theory to the invertebrate 
I animals, Cuvier rose in arms, and a long warfare 
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ensued, ending, however, in peace and renewed 
friendship. Losing his sight in 1840, Geoffroy 
St. Hilaire died in 1844. 

Geography, Astronomical or Mathe- 
matical, is that department of the science which 
treats of the relations of the earth to the other 
heavenly bodies ; of its form, size, and movements ; 
of the mathematical divisions of its surface and the 
determination of the true position of places on that 
surface ; and of the delineation of its surface on 
maps. Several of these topics have been already 
dealt with in the article Earth (q.v.). The earth is 
the third, or possibly the fourth planet (q.v.) in 
order of distance from the sun, round which it 
travels in an elliptic orbit at a mean distance of 

92.800.000 miles, accompanied by one satellite, the 
moon (q.v.). This movement round the sun is 
termed revolution; and the time occupied by the 
earth in performing it, a year (q.v.). The rate at 
which it moves, though averaging rather more than 

65.000 miles an hour, varies with its distance from 
the sun, which occupies one focus of its orbit. In 
consequence of this revolution the sun appears to 
describe a circle in the heavens in the course of a 
year, moving constantly towards stars farther east, 
whilst the stars last seen near the point where it 
appears to rise, and those first seen near where it 
sets, differ at different seasons. The earth has also 
another movement, that of rotation , turning on its 
own axis, the line forming its shortest diameter, 
once in a day (q.v.) from west to east. This causes 
the apparent movement of the sun and other stars 
from east to west, and also the alternation of light 
and darkness, day and night, there being always 
half of the globe turned towards the sun and half 
away from it. Since an entire rotation takes 
t wenty-four hours, the circle of illumination, or line 
of junct ion between the dark half and the illumi- 
nated half of the surface, traverses s ,L,th «f the 
circumference in four minutes, and this distance is 
termed a deyree of longitude (q.v.). The line due 
north and south through any place — i.e. the line 
occupied by the circle of illumination at any one 
moment— is the meridian (q.v.) of that place, and 
the meridian that marks the advancing edge of the 
circle of illumination unites places having simul- 
taneous sunrise, whilst that marking its retreating 
edge unites those experiencing sunset. There is no 
natural starting-point from which to measure longi- 
tude, no natural standard meridian; hut that of 
Greenwich Observatory is now generally adopted 
as 0°, degrees being numbered east and west from 
it to that of 180°, the other half of the same great 
circle or circle which, like all meridians, by pissing 
through the two poles divides the earth’s surface 
int o two equal hemispheres. 

On the other hand, in the extremities of the axis, 
or poles, we have two naturally fixed points from 
which latitude (q.v.), or distance north and south, 
can be calculated, but we measure it from a circle 
midway between the poles known as the equator , 
which is reckoned as 0°, the poles being 90° N. and 
90° S. lafc. respectively, and 89 pirallel small circles, 
or parallels of latitude, a degree apart and diminish- 
ing in diameter towards each pole, being described 


between the equator and each pole. By reference 
to these two sets of lines the position of any spot 
on the earth’s surface can be defined. 

Degrees of longitude diminish from rather more 
than 69 miles at the equator to nothing at the poles, 
whilst a degree of latitude is everywhere about 69 
miles, and would be of uniform value but for the 
flattening of the earth at the poles. That it is so 
flattened, or is an oblate spheroid (q.v.), and the 
amount of flattening, about 13$ miles at each pole, 
is demonstrated by experiments on the increase of 
the attraction of gravity as we travel polewards, as 
indicated either by a spring-balance or by the 
increased number of oscillations of a standard 
pendulum (q.v.) ; and by the careful measurement 
of arcs of the meridian in various latitudes. 

The fact that the earth’s axis of rotation is not 
perpendicular to the plane of its orbit, or, as it is 
termed, the ecliptic (q.v.), but is inclined to it at an 
angle of 66° 32', causes that inequality in the length 
of day and night and in the noon altitude of the 
sun that we know as the seasons (q.v.). Thus about 
March 22nd the sun appears vertical over the 
equator, and we have equal day and night of twelve 
hours each over the whole world (except at the 
poles), whence this season is called the vernal or 
spring equitwx. After this the days exceed the nights 
in length in the northern hemisphere until about 
June 22nd, the sun constantly attaining a higher 
noon altitude and so appearing to travel northward 
until that date, when it appears vertical over all 
places 23J° N. of the equator, whilst the north pole, 
and by that date all the area 23 1° S. of it, passes the 
whole twenty-four hours within the circle of illumin- 
ation. The days in the northern hemisphere then 
shorten until September 22nd, the autumnal equinox, 
so that the sun appears to have reached by June a cul- 
minating point or turning-line, whence this June 
season is termed the sum mcr solstice, and the line 23 J° 
N. of the equator a tropic. Similarly, on September 
22nd, the sun is again vertical over the equator, 
and by December 22nd, the winter solstice, over the 
southern tropic. The variation in t he lengt h of the 
day, and in the directness or obliquity with which 
the sun’s rays strike any part of our eart h, thus pro- 
duced, are two of the most important factors in 
climate, but are the same for all places on the same 
jxirallel of latitude. The greater length of the 
summer day as we approach the pole to some 
extent compensates for the low altitude of the sun, 
allowing corn, for instance, to be grown even within 
the Arctic Circle. 

By means of the natural lines of the tropics and 
circles, 23 and 66.1° respect ively from the equator, 
the earth's surface is divided into five zones of 
illumination — the torrid, two temperate (northern 
and southern), and two frigid zones ; but the distri- 
bution of land and water and other minor causes 
prevent these being true zones of climate (q.v.). 

One other relation of the earth to other heavenly 
bodies is of geographical importance— viz. the 
differential attraction of the moon, and to a low 
degree, owing to its enormously greater distance, of 
the sun, upon the land and the water of cur globe, 
which produces the tides (q.v.). 

The projection of the whole or a part of the 
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earth’s curved surface on to a flat one, such as a 
iheet of paper, forms a map (q.v.), and the various 
:nodes in which the circles of latitude and longitude 
nay be represented practically constitute the differ- 
ences between the various methods of projection. 

Geography, Physical, though sometimes 
aken as including those topics here alluded to as 
■Ystronomical or Mathematical Geography (q.v.), 
nay be succinctly defined as that department of 
he general science of geography that deals with 
he scientific description and explanation of the 
present natural aspect of our earth and its inhabi- 
tants, and the changes that arc now taking place 
,n its surface. Since all the phenomena that we 
*tjt» around us to-day are but the results of countless 
series of changes that have been in progress during 
ncaleulable ages, physical geography is in some 
respects the last chapter of geology (q.v.) ; but, 
from t he light which the investigation of causes now 
in operation throws upon the agencies at work in 
times, its study forms practically a most im- 
portant introduction to that of the dynamical de- 
partment of geology. Physical Geography includes 
he study of the atmosphere (q.v.) ; its temperature, 
aoisture, pressure, find consequent movements or 
winds (q.v.), most of which conditions make up that 
which we term climate and form the subject of the 
special science of meteorology (q.v.). It also deals 
with the inner, aqueous envelope, which covers 
ibout eleven-fifteenths of the surface of the globe, 
he ocean (q.v.) or hydrosphere , with its waves, 
ides (q.v.), and currents (q.v.). In relation to the 
«>lid earth, or lithosphere , the science deals with 
Is distribution in continents and islands; its hori- 
zontal contours, or coast-lines, and its vertical con- 
ours, or relief, in phiins, plateaux, hills, mountains, 
md valleys; the agencies that have effected this 
unth -sculpture, such as frost (q.v.), rain (q.v.), 
mderground writers, rivers (q.v.), glaciers (q.v.), 
md ocean -waves, the cpiyenc or surface agencies, 
is they are termed ; find those more obscure, be- 
cause hypof/eue or subterranean, agencies, including 
rhe earthquake (q.v.) and the volcano (q.v.) and 
dso probably other less violent agents which result 
in the tilting, folding, and crumbling of originally 
horizontally stratified rocks in the processes of 
mount am-buildiny. Finally, Physical Geography is 
ouccrned with choroyraphy or the distribution 
(q.v.) of vegetables and animals as affected by such 
natural causes as soil, temperature, light, moisture, 
;dt it ude, proximity to the sea, and climate generally, 
together with their involuntary or instinctive migra- 
tions. One of the most interesting generalisations 
in this department of the science is that the suc- 
cessive altitudinal zones of vegetation on a snow- 
clad mountain near the equator from the sea-level 
to its summit present much similarity to the 
latitudinal zones met with at or near sea-level in 
going from the equator to the poles. The distribu- 
tion of the various races of man, the subject of 
ethnography, and the physical causes which limit 
the dispersal and affect the concentration of the 
human species under the operation of its own free- 
w'ill, form the transition from Physical to Political 
Geography. Whilst the intense cold and long 
101 


winters of the north allow only of the scanty 
vegetation that furbishes pasture for the reindeer 
of a small nomadic population, the enervating heat 
of the luxuriant tropical regions proves equally 
fatal to human energy. The oldest, civilisations of 
which we have any record arose in the warmer 
temperate zone, and were in some cases, as in those 
of Assyria, Babylon, and Egypt, promoted by the 
fertilising effects of periodical inundat ions of rivers, 
whose waters were available for irrigation. Later 
empires, such as much of that of Rome, Britain, 
Germany, and the United States, have originated 
in colder regions, where forests have had to be 
cleared and fens to be drained. Natural facilities, 
such as good harbourage, a tidal or other navigable 
river, the confluence of two rivers, the possibility 
of bridging a river, the convergence of mountain- 
passes, an oasis in a desert, a good supply of spring- 
water, or the proximity of mineral wealth, such as 
coal and iron, have determined originally the 
position of most large towns. Even their expansion 
in modern times may be similarly influenced, as in 
the eases of the suburban villages on the patches 
of water-bearing gravel round London, which are 
only now being connected by buildings over the 
intervening waterless clay districts, and of the 
often-flooded meadows of the Lea that so obstruct 
the spread of the metropolis eastward. 

Geographical Distribution. [Distribu- 
tion.] 

Geology nuiy be defined as the science of the 
composit ion, structure, and physical history of the 
earth. The study of this comprehensive subject by 
scientific methods is of very recent date, belonging 
almost entirely to the 18th century ; and, though 
an immense accumulation ol a facts and their logical 
inferences has already been collected, very much 
yet remains to be learnt. In former times many 
speculative guesses were made at the causes of 
some of the appearances presented by the rooks 
forming the earth’s surface, the fossils they contain, 
the mountain-chains into which they axe elevated, 
or the earthquakes and volcanoes by which they 
are disturbed. Those guesses were, however, but 
little supported by any systematic appeal to facts, 
whilst modern geology is recognised as pre-eminently 
a science of observation, finding the chief explana- 
tion of the structure and history of the rocks in 
the facts of Physical Geography (q.v.), and holding 
it illogical to imagine unknown agencies to have 
operated in the past until we have exhausted the 
possibilities of those now in action. Subject to 
certain qualifications as to the very beginnings of 
its record, it has, therefore, for its chief principle 
that known, from its populariser, Sir Charles Lyell, 
as the Lyellian maxim, that the causes in operation 
in the past were the same in kind and even largely 
in degree as those now in action. 

To aid him in his investigations the geologist 
borrows so largely from chemistry, mineralogy 
(q.v.), botany, zoology, physics, and even from 
mathematics and astronomy that the very existence 
of geology as an independent science has been 
denied. It would, however, be as reasonable to 
refuse the name of science to the study of history 
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because of its indebtedness to literature and other 
subjects. The methods of thte geologist, and the 
various branches of his inquiries have, indeed, often 
been compared to those of the historian decipher- 
ing this ill-kept and fragmentary* chronicles of some 
forgotten races from records well-nigh obliterated 
and written in an unknown language. The crystal 
as it forms in the slowly-cooling glass of a volcanic 
lava., the rain-drop in the wet sand, the foot- print 
in the clay, or the fragment, of shell or bone, will be 
t he letters of the geologist’s vast unknown alphabet. 
The chemist, may form laboratory-comjjounds by 
processes similar to those by which natural minerals 
have originated, or tin; comparative anatomist may 
reconstruct fossil animals from a few bones or 
teeth, just as the linguist reconstructs a language 
from a few fragmentary inscriptions. As, however, 
history takes us hack into a mythical or sorai- 
mythical period without beginning, so the oldest 
rocks which the geologist can examine tell him 
little or nothing as to the origin of the earth, but 
point rather to the former existence of other still 
earlier rocks now destroyed. Their materials have 
boon reasserted or used again, much as those 
palimpsest parchments on which some more modern 
writing hides an effaced original. The rocks that 
do remain never contained more than a partial re- 
presentation of t he life or other conditions of the 
period in which t hey were formed. The perishable 
filgm, fungi, and mosses of former periods, the birds 
of the air, and many of the plants and animals 
that perished on dry land, where no sediment was 
accumulating, have loft hut few traces of their 
existence. The rocks, which may contain many 
fossils still unknown, have as yet in many parts of 
the world not been searched ; and wherever we do 
examine them we find abundant evidence of much 
destruct ion having taken place. The waves of the 
sea or t he act ion of frost, and rain have reduced 
many rocks and their contained fossils to powder; 
and solution by percolating water, or crystallisation 
set up by pressure or by the beat of molten lava 
may have obliterated the fossils in other cases. 
This is what is meant by the im perfection of the 
geological roro rd. 

.lust as there are perhaps six chief points of view 
from which a student, of architecture might examine 
some historic ruin or building, so there are six main 
divisions to geological science. As he might take 
a wide view of t he general relations of the building 
to the surrounding landscape or perhaps of the 
potion of a smoky atmosphere in corroding its 
stonework, so in what is known as Cosmical Geology 
the geologist considers the earth as a planet, anil 
the influence upon it as a whole, of various agents 
external to itself, such as the attractive influences 
of the sun and moon, producing the variations of 
seasons and tides (q.v,). This subject is, of course, 
largely identical with that of Astronomical or 
Mathematical Geography (q.v.) ; but it also includes 
several other important but largely hypothetical 
topics, such as the causes of the Glacial Period (q.v.) 
and other climatic variations in past times, the 
Nebular Hypothesis (q.v.), tidal retardation, and the 
probable age of the earth. With regard to this last 
question it may be as well to mention here that, 


though geologists are unable to say anything in th 
least definite as to a chronology measured by year 
it is admitted on all hands that even since tli 
appearance of life on the planet millions of year 
at least, have elapsed ; but here, as wherever tli 
science ceases to be purely observational, it : 
imperatively necessary to test every hypothesis h 
its agreement with ascertained facts. 

The architectural student again might examir 
the materials used in the construction of the built 
ing, tracing the quarries whence the stones, slate 
or brick-earth was dug, or the forests where tl 
timber was felled. In the department of Petr 
graph y similarly the geologist deals with the tocV 
(q.v.) or solid substances of which the earth : 
composed from the point of view of their miner; 
constitution. Mineralogy (q.v.) is practically onl 
a subdivision of petrography ; but. of the thousand 
of known minerals the geologist is chiefly concerne 
with only a comparatively small number, such r 
the essential and more commonly occurring aece, 
sory rock-forming minerals, the metalliferous ore 
anti their associated veinstones. Hocks are pet.rt 
graphically examined partly by chemical analyst 
but mainly by the study of transparent slices undt 
the miero-polnriscope. [Hock.] Many of the chit 
groups of rocks, such as clay, sand, limestoni 
granite, coal, etc., are dealt with separately. 

Thirdly, as a building might be investigated froi 
an engineering standpoint, as to how the stone, 
beams, or girders have been raised, and how the 
have withst ood the ravages of time, so in Dynamicc 
Geology the agencies which have formed rocks i 
the past are studied mainly in the light of tlios 
which are now modifying rocks or forming ne 
ones. Most of these agencies form the subject < 
Physical Geography (q.v.), and are here troatc 
separately, such as wind, frost, rain, rivers, lake 
glaciers, the sea, and living beings. This las 
agency is so important, or rather the evidence ( 
fossils (q.v.) as to geological history is so valuabh 
that it is often treated as a. main division of geolog 
under the name of Pahcontology, the “science ( 
ancient living beings,” with two subdivision 
Palfrohotany and Paheozooloyy. Though t hese sul 
jeots are mainly but a part of Botany (q.v.) an 
Zoology (q.v.), the facts t-liat many fossils bclon 
to types now altogether extinct, and that their ver 
partial preservation necessitates methods of stud 
entirely distinct from those employed in studyin 
living beings, justify their being considered as 
distinct discipline. 

Fourthly, the purely architectural point of vie 1 
that studies “ style,” how the materials are massec 
the bricks bonded, the arches described, and tli 
mouldings grouped, gives a name, hardly as yi 
naturalised from the German, to the divisio 
Gcotectonic , the architecture of the earth, or stud 
of rock-masses. This department deals with th 
stratification of sedimentary rocks, their folding 
faults (q.v.), and other deformations, the int.rusior 
or other modes of occurrence of igneous rocks, wit 
joints (q.v.) and with the cleavage, foliation, an 
other massive structures of metamorphic rocks. 

So again, as the old building may be seen to l 
the work of many ages, often partially destroye 
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and rebuilt in differing styles and revealing much 
of the history, social habits, religion, and general 
life of the times in which it was erected, so the rocks 
built up, disintegrated, and redeposited, with the 
fossils enclosed in them, like ancient coins placed 
under some foundation-stone, give us a Historical 
Geology, which endeavours to reconstruct the 
physical history of the earth and its inhabitants. 
This is so largely based on the fossiliferous stratified 
rocks that it is often termed Strati graphical Geology. 
Leaving speculations as to the origin of the world 
to Cosmogony (q.v.), it endeavours to trace the 
physical geography of each successive age in the 
past. Though it is now recognised that there have 
been few, if any, great breaks of a universal cha- 
racter in the gradual succession of rock-formation 
and of animal and vegetable life on the globe, it is 
still convenient to divide the earth’s story into 
periods, just as we divide history into Ancient, 
Mediswval, and Modern, or the latter in England 
into the Tudor, Stuart, and Hanoverian periods. 
The main divisions, as adopted and separately ex- 
plained here, are : — 


r 


i 


Tertiary or 
Cainozoic 


Secondary or 
Mesozoic 

Pulaiozoic — 
Upper 


Lower 

Azoic 


/If, Flowtomw {uEt° r ruat -8 ,nci “'- 
J 14. riiocene or Crag. 

\ 13. Miocene. 

12. Oligoceno. 

\11. Eocene. 

( 10. Cretaceous. 

0. Jurassic. 

8. Triassic. 

r7. Permian. 

< 0. Carboniferous. 

<J>. Devonian and Old Red Sandstone. 

{ 4. Silurian. 

8. Ordovician. 

2. Cambrian. 

1. Arclneaii. 


Lastly, as we may imagine our architect sketching 
a bit of the building here or there, which brings out 
some, detail of style or construction, or anot her t hat 
has some historical association, so the department of 
Phyxioymphical Geohyy deals with the application 
of the study of the rock-masses, of the agents that 
modify them, and even of the effects of t heir mineral 
composition and age, to the explanation of the pre- 
sent. landscape-features of the surface, discussing 
why we have a plain there, why that mountain -ran go 
has so serrated an outline while these hills arc 


’ rounded, why this coast is precipitous and that 
forms a shelving bay, why this river cuts a ravine 
t and that one forms a delta. 


Geomancy. [Divination.] 

| Geometer Moths, or Geometiiye, a sub- 
section of moths, characterised by the fact that 
the larvae have only ten legs— viz. the six true legs 
and two pairs of prolegs. These correspond to the 
• third and fourth pairs, as the first and seepnd pairs 
. of prolegs are undeveloped. The name j| derived 
. from the peculiar character of the gait ; He prolegs 
l are at the hinder end of the body, aud the true legs 
are at the front, the caterpillar, therefore, attaches 
itself by its front legs, and then brings forward the 
i prolegs, the body being bent up into a graceful 
i^reh ; having secured hold with its prolegs, it then 


loosens the hold of the legs, and straightens out 
the body. 

Geometrical Mean of two numbers is a 
number, whoso square is the product of the given 
numbers. It. is thus obtained by multiplying the 
two given numbers together and taking t,ho square 
root of the product. The geometrical mean of 4 
and 49 is thus 14. In algebra the geometrical mean 
of two numbers a and h is Vab. In Pure Geometry 
the geometrical mean of two lines is a line the 
square on which is equal in area to the rectangle 
contained by the two given lines. Euclid gives a 
construction for obtaining this mean. 

Geometrical Progression is a series of 
numbers, each one of which is obtained from the 
preceding by multiplying it. by a constant quantity. 
Thus, if we settle 3 as the first term of the series 
aud 4 as the constant ratio just mentioned, the 
series will be — 

3, 12, 48, 192, 768 

each term of which is 4 times the preceding term. 
If the constant ratio is \ and the first term 48, the 
series becomes — 

48, 12, 3, J, A. A 

each term being one-quarter of the preceding terra. 
There are definite rules for the summation of any 
number of terms in such a series. If the constant 
ratio is less than 1, the sum of an infinite number 
of terms is finite, and approaches a definite limit ; 
thus — 

1 + i + 1 + J + iV + ... to infinity 
approaches indefinitely near to 2. 

Geometry is the study of the properties of 
space. It is probable that geometry was first 
studied by the Egyptians, t here being manuscript 
evidence dating from 1700 Ji.O. Pythagoras, living 
in the 0th century B.C., founded a school of 
geometricians, who were well acquainted with 
the matter which later formed the substance of 
Euclid’s first two books. The metrical connec- 
tion between the three sides of a right-angled 
triangle is known as “ Pythagoras’ Theorem.” Eu- 
doxus was the originator of the theory of proportion. 
Monarch in ns discussed the conic sections. The 
conchoid (q.v.) is due to Ni comedos . Euclid (q.v.), 
about 300 B.c., wrote his Elements of Geometry , 
which has been retained till the present day as an 
introduction to the study of geometry. Archimedes 
of Syracuse, living in the 3rd century B.c., studied 
metrical properties of the conic sections, con- 
choids, and of various polyhedrons. Apollonius 
wrote a treatise on the conic sections about 200 B.C., 
and Ptolemy was almost as famons a geometrician 
sis an astronomer. Very little was done during the 
first part of the Christian ora, the introduction of 
modern geometry dating from the year 16(H). 
Analytical Geometry was invented by Descartes in 
1637. Newton’s Prinrijna is marvellous from the 
geometrical point of view, so much being done by 
aid only of those geometrical facts that were known 
to the ancients. The greatest geometricians of 
modem times have been Monge, Mobius, Steiner» 
and Chasles. 
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Then; arc four geometrical entities with which 
we believe ourselves acquainted — points, lines, 
areas, and volumes. Various geometricians have 
given meanings to these four entities, but they 
are best defined by the dimensions that are neces- 
sary to express them. As Euclid says, “a point 
is that which hath no parts and which hath no 
magnitude ; ” it is of zero dimension. A line is 
determined by length only ; it. is of one dimension, 
and it may be regarded as being generated by a 
point moving from one* extremity to the other. A 
point, in thus moving occupies an infinite number 
of different jMisitions, from which wc see that the 
line may be regarded as being composed of an in- 
finite? number of points in series. An area has 
length and breadth ; it has two dimensions ; it may 
be generated by a moving line, and may similarly 
be regarded as being composed of an infinite 
number of lines in series. Finally a volume is 
determined by length, breadth, and thickness; it 
has three dimensions, and may be traced out by a 
moving plane. It. may be here remarked that a 
geometrical entity of the fourth dimension might, 
from analogy, lx* expected to be bounded by 
volumes, and to be traced out by a moving volume. 

Geometry is divided into various branches, de- 
pending upon special properties of these entities. 

Plane Geometry treats of points, lines, and areas, 
which lie in a plane, which is a figure such that- nil 
the points in the line joining any two points in this 
plane, must lie wholly in the plane. Our notions of 
the meaning of a straight, line are derived from 
experience, and it cannot he simply defined. 

Solid Geometry treats of figures that are not 
contained by a plant' ; it does not only include the 
study of solids, but also of non-plannr systems of 
points and areas. In Euclid’s system Plane Geo- 
metry is discussed in his first, six books ; solid 
geometry in the eleventh and twelft h books. 

Projective Geometry relates to figures obtained 
when a point is projected or thrown in a straight 
line from one position to another, the direction in 
which it is projected being determined by a point 
through which it is made to pass. A physical 
application of Projective Geometry is given in the 
theory of shadows, the edges of which will be seen 
to represent the position of projected rays of light. 
Projective Geomet ry is most studied in England as 
Descriptive Geometry, which aims at exact repre- 
sentation of plane aspects of solids. Thus, in 
engineering, a machine is drawn in elevation and 
plan, which are the views as seen from distant 
points vertically above it and in a horizontal plane. 
Near aspects of such solids will be in many 
respects different, and are studied in Perspective. 

Analytical Geometry expresses the positions of 
points in various figures by their distances from 
given lines or given planes. Thus, the point. P in 
the plane of this paper may have its position de- 
termined by its vertical distances from two given 
lines OX and OY. These distances are called co- 
ordinates of the point, the given lines being called 
the axes of the co-ordinates. Its distance from 
OY is generally called x, and from OX y. The x 
and y of every point in a given straight line follow 
a definite law ; thus, if x is 2 inches, y has a fixed 


value. If the line passes through the point 0, 
which is called the oriyin t the ratio ~ for every 

X 

point in the line will be always the same. The 
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expression of this fact algebraically gives what is 
called the equation to the straight line. It may 

be, for instance, =■ 2, or y — 2x. Other lines in 
x 

the plane also have their equations, which become 
more complex when the line becomes more irregu- 
lar. All the conic sections, including the circle, 
are expressed by equations of the second degree 
(q.v.) in x and y. This fundamental property is 
often taken as a convenient definition of a conic 
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section, which, however, may be defined as the 
section of a cone (q.v.), or a projection of a circle 
from a point on to a plane. 

But the best definition of a conic is given bv a 
more elementary principle of projection. Let 


George. 


(69) 


George ZZ. 


Ai, Ao, As . . . A 8 in Fig. 1 be a series of points 
in the line w, and let these be projected from a 
point, A to the positions A'j, A' 2 , A' 3 . . . A 8 ' in 
the line //. In the given positions the lines joining 
A,A'j, A 2 A' 2 , . . . A 8 A' 8 all pass through the 

| K »int A, ami, therefore, may be said to determine 
it. But if m and n be placed in any other position 
in the plane such as that shown in the second 
figure, the lines AjA'i, etc., are seen to form the 
envelope (q.v.) of a curve. This curve is always a 
conic section, whatever be the position of the lines 
m and n ; and by the principle of duality (q.v.), 
which applies extensively in nonmetrical relations 
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in geometry, interchanging the words point and line 
in 1 lie above explanation, we derive the following me- 
thod of getting a conic section : — Let a x om-s . . . 
in Fig. 3 be a series of lines through the point M. 
Let a\a\ 1 af. A . . . be a series of lines through a 
point, N, such that the j joints determined by (the 
intersection of) a x and a! v of a. 2 and a', 2 , and a! M 
etc., lie in a line a. Next let the two sets of lines 
through M and N be displaced in any way in the 
plane, as shown in Fig. 4 ; then intersect ions of a x 
and a' v of % and a' 2 , etc., determine points on a 
conic. This method of studying conics is not so 
much known in England as it deserves, but is by 
far the most rational and comprehensive. 

George, St., the patron saint of England, was 
a Koinan military officer, born of a Christian family, 
who served with distinction under Diocletian. 
When the Emperor determined on the persecution 
of the Christians, George of Cappadocia remon- 
strated with him, and upon the failure of his re- 
monstrance resigned his commission. He was 
arrested, and upon his refusal to renounce Chris- 
tianity was put to death with torture in 303 A.D. 
He is honoured as a saint in the Homan Church, and 
is an especial favourite in Spain, and the Greek 
Church also has canonised him. His feast-day is 
the 23rd of April. Some confusion as to his life 
and deeds arose from the fact of his being con- 
founded with a certain heretical archbishop of the 
same name. The Venerable Bede says he was 


martyred under Dacian, King of Persia. The dragon 
with which he is generally connected came into (he 
story later. St. George was a favourite saint of 
Kichard Coeur do Lion, and the Council of Oxford 
in 1222 made his day a national festival, but it was 
Edward 111. who made him the patron saint, of 
England. The republics of Genoa and Venice 
were under the protection of St. Georg(% and he is 
much reverenced by the Oriental churches. 

George I., King of Great Britain, son of Ernest 
Augustus, Elector of Hanover, was born in 1661). 
In 1682 he married his cousin, the Princess Sophia 
Dorothea of Zell, but she was divorced in 16111, and 
during the rest of her life was confined in the 
castle of Alilden. George became Elector of Han- 
over in 1698, and commanded the Imperial forces 
in the war with France. On t he death of Queen 
Anne, in July, 1714, he was proclaimed King of 
Great Britain and Ireland, in accordance with the 
Act of Settlement. His arrival in England was 
followed by the formation of a Whig Ministry, and 
the Whigs remained in office throughout the reign. 
In 1715 the Jacobites made an abortive attempt at 
insurrection, which was suppressed by the defeat 
of the Earl of Marat SheriiTmuir (November 13), and 
the surrender of Forster at, Preston on the same day. 
This rebellion led to the passing of the Septennial 
Act in 1716. [England.] In 1720 the South Sea 
Bubble (q.v.) involved thousands of families in ruin. 
George I. was a man of coarse tastes and immoral 
life. He could not speak English, and took little 
interest in English politics, leaving the conduct of 
affairs to Sir Robert Walpole (q.v.), who became 
Premier in 1721. Most of his time was spent in 
Hanover, lie died at Osnabriick, whilst returning 
thence, on June 9, 1727. 

George II. was born in Hanover in 1683, and 
succeeded his father in 1727. In 1705 ho hud 
married the Princess Caroline of Anspaeh. The 
Wing Administration of the preceding reign was 
continued. The period was one of political stag- 
nation, but of great material prosperity, for Walpole 
took an enlightened interest in the progress of 
trade, llis policy of pence and ret renchment, was 
thwarted by a union of the discontented Whigs 
with the Tories, led by Bolingbroke, which was 
supported by Frederick, Prince of Wales, who had 
quarrelled with his father. Walpole was forced 
into a war with Spain in 1739, and finally driven 
from power in 1742. The struggle with Spain and 
France was continued during the Ministries of 
Lord Wilmington (1742-43) and Henry Pelham 
(1743-54), and was carried on with vigour during 
the Seven Years’ War (1756-63) by William Pitt 
(q.v.), who was Secretary of State in the Ministry 
of the Duke of Newcastle. The victory over the 
French at Dettingen (1743) was the last battle in 
which an English sovereign was personally engaged. 
A Jacobite rising in 1745-46 ended in the defeat of 
the Young Pretender at Culloden. The coarseness 
and brutality which characterised the social life of 
the time were to some extent diminished through 
the religious and philanthropic efforts of John 
Wesley (q.v.) and his associates. Neither the 
material prosperity of the reign nor the military 


(70) 


George III. 


lustre which the victories of dive (q.v.) are I Wolfe 
(q.v.) shed over its dosing years can i>e in any way 
ascribed to the personal in Hue rice of the king. He 
died on October 25, 1700. 

George III., the eldest son of Frederick, 
Prince of Wales, who died in 1751, was horn in 
London on June 1, 1728. His health was always 
feeble, and as he grew up it became evident that 
he was weak in mind as well as in body. He was 
brought up by his mother, to whom lie owed the 
notion of making his jniwer absolute and using it 
for the welfare of Ins subjects. His jwilitical 
mentor was liolingbroke (q.v.), the author of the 
J ‘at riot hi of/. ( hi < )dober 25, 1 769, lie succeeded his 
grandfather, George II. In the following year lie 
es) will. sed the Princess Charlotte of Mecklenburg- 
St relit/. George at once exerted himself to end 
the war wit ii Fram e, and thus remove an obstacle 
which threatened the establishment of his supre- 
macy. This policy was strongly opposed to the 
feeling of the country. The Peace of Paris was 
signed, but Lord Hute. a royal favourite, who had 
succeeded the Dukcof Newcastle as Premier (1702), 
was driven from power by the popular clamour in 
1702 Foiled in Ins tirsl effort, the king attempted 
to realise his aim by making use of the mutual 
jealousies of the various Whig sections. Successive 
Whig Ministries were formed under George Grenville 
(1702 05), Lord Rockingham (1705 00), and the 
jhiko of Grafton (1700 70). This period was 
marked by the successful assertion of important 
rights the. freedom of the Press, freedom of 
Parliamentary election, the publication of Parlia- 
mentary debates — through t he agency of the popular 
champion, John Wilkes (q.v.). It. was also during 
these yearn that a feeling of hostility was aroused 
in our American colonics bv the imposition of un- 
constitutional luxes. In 1770 Grafton was succeeded 
by Lord North, but lie was merely a tool in the 
hands of the king, who bribed members of Parlia- 
ment. to vote as he wished, and reserved preferment 
in Church and State, in the army and the law, for 
those whom lie considered his “ friends.” In spite 
of the remonstrances of Chatham, the resistance of 
the American colonists was regarded as rebellion, 
and a war broke out (1775) whieh ended in the 
discomfiture of the royal troops and the recogni- 
tion of American independence (1782). While 
America was thus slipping from our grasp, the 
British power in India was Wang established under 
the able administration of Warren Hastings (q.v.) 
(1773-85). Meantime Lord North hail been forced 
to resign, anil, after a short-lived union of the 
Whigs under the Marquis of Rockingham (1782), 
Lord Shelburne, who represented the views of 
Chatham, became Premier, with the younger Pitt 
tvs Chancellor of the Exchequer. The Shelburne 
Ministry was overthrown by an unprincipled coali- 
tion of the Tories under North, with the disaffected 
Whigs who rallied round Fox, under the nominal 
leadership of the Duke of Portland. Fox was dis- 
liked by George III., who believed that, he exercised 
a pernicious intluence over the Prince of Wales, and, 
after his India Bill had been thrown out by the 
Lords, lie and his colleagues were dismissed (,i?83). 
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Pitt then became Prime Minister. Throughout his 
long tenure of office he was a consistent Tory, and 
aimed at strengthening the power of the Crown, 
although the king was incapable of appreciating 
his far-reaching constitutional aims. In November, 
1788, the king was st ricken with madness, but he re- 
covered in the following February. The universal 
joy expressed at the thanksgiving ceremony at St. 
Paul's showed that he had completely regained his 
lost jx>pularity. Although strenuous in his efforts 
to maintain peace, Pitt was in 1792 forced into war 
by the aggressive attitude of the French revolu- 
tionary government. His policy was approved by 
the king, who sympathised with the misfortunes 
of the French monarch. George also regarded the 
Act of Union (1800) with much favour; hut when 
Pitt attempted to follow up this measure by re- 
moving the jKiliticul disabilities of the Irish Roman 
Catholics the king rejected the proposal on the 
ground that he “could not break Ids coronation 
oath,” and Pitt was forced to resign (1801). After 
a short administration under the incapable 
Addington, during which the Treaty of Amiens 
was concluded with the French Republic, Pitt 
returned to power in 1804 to carry on the war 
against Napoleon. On bis death in 1800 the 
danger from France led to a temporary union of 
part ies. but t he “ Minis! ry of All t he Talent s,” headed 
by Grenville and Fox, adopted a policy too Liberal 
for the king, and was dismissed in 1807. The 
Government again became Tory, and remained so 
for the rest of the reign* the Premiers being the 
Duke of Portland (1807-9), Perceval (1809-12), a nil 
Lord Liverpool (1812-27). In 1810, the* king, over- 
come with grief at the death of his favourite 
daughter, the Princess Amelia, became hopelessly 
insane, and in 1811 was declared by Parliament 
inoajmble of ruling, the Prince of Wales assuming 
the royal functions as Prince Regent. The second 
war with France— in which the victories of 
Wellington were a source of as much glory to 
England as those of Nelson had been in the 
previous struggle — was brought to a close in 1815. 
The closing years of the reign were marked by a 
spirit of discontent among the labouring classes, 
which manifested itself in an agitation for the 
“radical reform ” of the Constitution. The foolish 
violence with which all public expression of opinion 
was repressed by the Government led to fatal results 
in the Peterloo Massacre at Manchester (1819). 
George* 111. died on January 29, 1 82( ). His pri vat e li fe 
was blameless. Unlike his predecessors of the 
same name, he was an Englishman in character 
and t emperament as well as by birth and education. 
He was well-meaning, though narrow-minded and 
bigoted, and was greatly attached to his native 
country. 

George IV., eldest son of George III., was 
born in London on August 12, 1762. Naturally prone 
to vice, be broke loose in his nineteenth year from 
the restraint in which he hwl hitherto been held, 
and entered on a career of reckless dissipation. At 
the same time, out of a spirit of opposition to his 
father, he began to associate on friendly forms 
with the Whig leaders, Fox and Sheridan. At the 
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age of 20 he secretly married Mrs. Fitzherbert, a 
Koman Catholic widow, thereby forfeiting his 
title to the throne, in accordance with the terms 
of the Royal Marriage Act of 1772. He disowned 
the marriage, however, and in 1795 was persuaded 
to marry the Princess Caroline (q.v.) of Brunswick 
— who died in 1821 — Parliament undertaking to 
pay his debts and increase his income. He 
ascended the throne on the death of George 111. 
on January 29, 1820. During the reign of 
George IV. the Government remained in the 
hands of the Tories. Lord Liverpool, who re- 
signed in 1 827, was succeeded by Canning (1827), 
Lord Goderich (1827 - 28), and the Duke of 
Wellington (1828-30). The king opposed the 
Catholic Relief Bill, but was finally induced to 
consent to it by the representations of the Duke 
of Wellington (1829). He died, worn out by his 
debaucheries, on June 26, 1830. 

George V., Kino ( b . June 3, 1865), second 
son of His late Majesty King Edward VII. By 
the death of his elder brother, Prince Albert 
Victor, Duke of Clarence (Jan. 14, 1892), he came 
iuto the direct line of succession. He was early 
intended for the Navy, and in 1878 began his 
naval career as a cadet on the Britannia. Two 
years later he laid the foundation to his right to 
be considered the most travelled monarch of the 
world by starting on a cruise in the Bacchante , 
during which he was made midshipman. The 
itinerary of this cruise was comprehensive, in- 
cluding South Africa, Australia, the West Indies, 
China and Japan. Before returning, a tour was 
made through the Holy Land. His interest in 
naval technique was intense and practical, and he 
learned every detail of his profession. Ilis steps 
of promotion were: Sub-lieutenant, 1884; Lieu- 
tenant, 1885 ; Commander, 1891 ; Captain, 1893 ; 
Vice-Admiral, 1903 ; Admiral, 1907. He married, 
on July 6, 1893, Princess Victoria Mary ( h . May 26, 
1867), only daughter of the Duke and Duchess of 
Took, His Majesty has issue five sons and one 
daughter: Their Royal Highnesses Prince Edward 
Albert, born on June 23, 1894, heir to the Throne ; 
Prince Albert Frederick, born 1895 ; Princess Vic- 
toria Alexandra, born in 1897 ; Prince Henry, born 
1900 ; Prince George, born in 1902 ; and Prince 
John, born in 1905. 

On the accession of Edward VII. to the throne 
in 1901, George retired from active naval service, 
and in March started on an Imperial tour through 
the Oversea Dominions of the Crown. The Duchess 
of York accompanied him. They visited Ceylon, 
Singapore, Australia, New Zealand, South Africa, 
and Canada. Returning in November of the same 
year he was created Prince of Wales. His notable 
* Wake Up, England 1 ” speech was delivered in 
i he Guildhall at this time. Another momentous 
tour was undertaken in 1905-6 to the Empire of 
India, when the principal cities were visited. In 
addition to these especially notable journeys, His 
Majesty has toured in Ireland (1897 and 1899), and 
has visited Egypt (1888), Russia (1894), Berlin 
(1902), Vienna (1904), Canada (1908), Germany 
(1903), making, it is computed, a travelled aggre- 


gate of 150,000 miles. Princes Edward and Albert, 
his eldest and second sons respectively, are being 
trained for the Navy. On the demise of the Crown 
by the death of Edward VII., on May 6, 1910, he 
succeeded to the Crown, and was proclaimed King 
three days later. 

George, Lake, also called Horicon, is in the K 
of the state of New York, and forms the head- 
waters of Lake Champlain. There arc hundreds of 
islands in it, and on the shores are some favourite 
summer resorts of the New Yorkers. The lake is 
32 miles long, and near it was fought a famous battle 
in 1755 in which the French were beaten by the 
English, Indian allies taking part on both sides. 
Fenimore Cooper has utilised the lake for some of 
his most striking scenes. 

Georgetown. 1. The port of entry for the 
district of Columbia, United States of America., is 
on the left bank of the Potomac, 2£ miles N.W. of 
the capital, and now forming part of the city of 
Washington. There is an old-established Roman 
Catholic College here, and among the many in- 
dustries the mills form a conspicuous feature. An 
aqueduct 1,440 feet long carries the Chesapeake 
and Ohio Canal over the river. 

2. The capital of British Guiana— called under 
the Dutch regime Starbrock — is in the county 
of Demorara, on the Dome ram river, 1 mile from 
the mouth. It is prettily situated, and has wide, 
straight streets, with canals in the centre, and 
the houses are for the most part surrounded by 
trees and built upon piles, and have open painted 
verandahs. By the river-side is a plain, un- 
ornamented street, which constitutes the business 
quarter. Among the public buildings is a large 
courthouse (built in 1834), cathedral, hospital, and 
barracks. The water is partly supplied by canals 
from a distance and partly by artesian wells. The 
harbour has a lighthouse. 

Georgia, one of the 13 original states of North 
America, is on the At lantic coast, having Tennessee 
and North Carolina on the N., Florida on the 8., 
South Carolina and the ocean on the E., and 
Alabama on the W. It is 320 miles long by 256 
broad, and contains 59,500 square miles. On the 
coast arc fertile islands separated from the shore 
by lagoons and sounds. To the low-lying coast 
succeeds a sandy plain sloping up to a hilly and 
mountainous district, which is fertile and healthy. 
Then comes a plateau of 60 or 70 miles broad, 
leading up to the Appalachian Chain, which passes 
through North Georgia. The chief rivers are the 
Savannah, Ogeechee, Altamacha, Santilla, and St. 
Mary, the Chattahoochee (forming part of the 
Alabama frontier), the Flint, and tributaries of 
the Suwanee. The mainland has 128 miles of 
coast, but there are few harbours except at the 
mouth of the rivers, the chief being St. Mary's, 
Brunswick, Dacien, and Savannah. Until 1729 
the district was occupied by the Cherokces in the 
N., and the Creeks in the S. In that year the 
land was surrendered by treaty, and in 1732 
General Oglethorpe, with Government and public 
aid, founded a colony among the Indians. There 
are 7,200 miles of railway in the State. The 
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population, which in 1800 was 160,000, was given 
in 1008 as 2, f, 00,000. The entire State is under 
Prohibition (enforced teetotulism, as voted for by 
a majority). ' 

Georgians, the principal branch of the South 
Caucasian group, [Caucasian#, III ] They are 
the Grusians of the Russians, both of these terms 
having reference to St. George, patron saint of the j 
Georgian Christians. The native name is Karthveli, 
which one (ok in the oldest chronicles under the 
form of Karihlofti — that is, descendants of Karthlos, 
one of the legendary national patriarch*, founder 
of the Georgian nation. During the flourishing 
period of their history the Georgians occupied a 
vast domain along the southern slopes of the 
Caucasus ; hut they are at present mainly confined 
to the Russian government of Tiflis, which roughly 
corresponds to the old kingdoms of Karthalinia 
and Kakhetia. It is estimated that the Georgian* 
speaking communities of this region number 
over 300,000 ; the Mingrelians, I merit inns, Pshavs, 
Khevsurs, Lit sen, and others of kindred speech, 
nearly 700 ,ikh>; total South Caucasian family, 
about 1,000,000. The Kartli (Kartuli) or Georgian 
language is highly agglutinating and very harsh, 
with a surprising accumulation of consonants, as 
in Mtkhft* the name of the old capital of Kartha- 
linia. The Georgians rank physically amongst the 
finest races of the Caucasus, and they were taken 
by Ulurnonhach as t ho ty|K* of his Cmicasic <livision 
of mankind. They arc of tall stature, shapely 
figure, well-marked regular features, with Mack 
hair and eyes, large noso, often aquiline, giving 
them somewhat of a Jewish look. The Georgians 
were formerly subject chiefly to Persian influences, 
as shown by the national costume, which is still 
essentially Persian; hut since, the Russian conquest 
Persian have yielded to Slav influences, and during 
tho 19th century European culture made con- 
siderable progress amongst, all classes of Georgian 
society. The national Church does not. form a 
separate rite, like the Armenian, Coptic, Greek, 
and others; hence most of the Georgian Christians 
recognise the Armenian patriarch, while a few are 
•' t’ mutes that is, uuited to Rome. 

Geotropism, a. term applied in vegetable 
physiology in the effect o| gia\ itation (q.v.) upon 
the direction of growth. Growth towards the 
centre of gravity, which i* characteristic of roots, 
is termed that away from the centre of 

gravity, characteristic of Menu*, netjaiit'e geotropism. 
Loaves (q.v.), esjK*i*ially Uio.no that are flattened j 
und differ in the structured their upper and under ■ 
surfaces, art' commonly thr si ventral. placing them- ! 
selves, that, is, at rigid -angles to the direction of j 
gravity by wluit is termed diatjentropism. To j 
demonstrate that the have directing the growth of 1 
root# and stems is gravitation, and to measure the J 
intensity of this tendency U* recti petal ity, ov growth 
in a straight line, an apparatus known from its 
inventor, Thomas Andrew Knight, as Knight's 
machine, is employed. It consists of a wheel, | 
A’hicli can be rotated in a horizontal nr in a I 
vertical plane, or with an alternating or rolling j 


motion, round the edge of which seedlings are 
j planted, so that when it is rotated centrifugal force 
is substituted for gravity. On this machine, if 
moving vertically or horizontally, roots tend to grow 
! outwards and stems inwards ; but with the rolling or 
| alternating movement they grow indiscriminately. 

Gephyrea, a class of worms, of interest owing 
to the many theories that have been suggested as 
to their true affinities. They are cylindrical or 
almost so, and are not marked off into distinct 
rings or segments like the earth-worms, etc. The 
anterior part of the txxly is provided with tentacles, 
or is prolonged into an extensile proboscis (pro- 
stomium) ; in either case the whole front of the 
body may be withdrawn into the animal. There 
may be a pair of hair-like setae at the anterior end 
of the body, and in some cases also one or two 
rings of seta:. The mouth is situated at the base 
of the proboscis, and the anus opens either at the 
extreme hinder end of the animal or on the dorsal 
aspect of the body near the (Ulterior end. The 
nervous system consists of a band round the 
pharynx, from which a ventral cord runs back- 
ward through the body. There is a large body 
cavity (ctelome), filled with a fluid containing 
many small corpuscles. Nephridia are present, 
and may serve as the generative ducts. The 
sexes are distinct. They are all marine. The class 
is divided into two groups — the Gephyrea chat if era, 
which have a pair of seta*, and the mouth at the 
posterior end of the body, and the G. achat a, in 
which the mouth is at the extreme anterior end, 
and t he adult has no set®. The latter group is 
divided into two families -the Sipvncvlidfr and 
Pria puUd<p ; t he former has a pair of nephridia, 
which serve as the genital ducts, while the anus 
opens on the dorsal side of the animal; in the 
latter the arms is nearly terminal. The affinities 
of the Gephyrea have been much discussed, and 
they have been classed with the Echinoderms 
through t lie* resemblance of Si pv nonius to the 
Holothurians (Sea -cucumbers) and the posses- 
sion of a water vascular system. By another 
school they have been allied to the Bryozoa from 
the resemblance of some of the G. acluHa to 
Phoronis. [Buyozoa.] Later researches have, 
however, shown that the class must be regarded as 
a degenerate group of worms, in which the normal 
segmentation has been lost ; this is shown by the 
traces of segmentation represented by the four 
anterior pairs and one posterior pair of nephridia 
in some of the Chat if ora and the rudimentary seta* : 
but with which division of the worms they must 
be most closely associated is still doubtful. Thus 
the males of Eonellia are minute and much like 
mature Planarians. whereas the characters of 
Kehiurus ally it to the Cluetopods (q.v.) ; the family 
of the Stenunpida may be placed either among 
tho Cluetopods or the Gephyrea. It is probable that 
several forms now included in this class must be 
separated from it, and the remainder may then be 
regarded as a group of degraded worms, allied most 
closely to the Chadopcxla (q.v.) 

Gepidsa, a Teutonic people, apparently closely 
akin to the Goths (q.v.). They are said to have 
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migrated from the mouth of the Vistula to the 
ranks of the lower Danube. They subsequently 
foil under the dominion of the Huns (q.v.), and 
formed part of the vast host which followed Attila 
in his inroad into Western Eurojie. After the over- 
throw of the Huns, they established a powerful 
kingdom in Dacia, adjoining that of the Lombards 
(q.v.) in Pannon ia. In 566 they were overthrown 
hy the Lombards in conjunction with the Avars, 
and henceforward disappear from history. 

Gera is the chief town of the principality of 
Rcuss-Schleiz, and is situated in a valley of the 
White Elster, 35 miles S.W. of Leipzig. It. was 
burnt in 1780, and the modern town is well built. 
Among the principal buildings are the churches of 
St. Salvator and Holy Trinity, town -hall, banks, 
central hall, and many schools. The castle of 
Osterstein — now rebuilt — dates from the 9th cen- 
tury. The chief industries are wool, cotton, silk, 
ami tapestry manufactures, and artificial flower 
inn king. 

Ger anium , the genus giving its name to the 
order GeranUieea > among dicotyledonous plants. 
It. comprises upwards of 100 species, almost all 
herbaceous and natives of temperate regions, 
mainly in the Northern hemisphere, 12 being British. 
They derive both their scientific and their popular 
name, which is Crancshilf from the long beak-like 
carpophore, to the sides of which the five styles 
adhere until the carpels are ripe. They have swollen 
stem-joints; stipulate and usually palmately dis- 
sected leaves ; polysymmetric, pentamerous flowers, 
with ten stamens united at their bases and hypo- 
gynous. Most of the so-called Geraniums of our 
gardens belong truly to the genus Pelargonium 
(q.v.), are mostly natives of South Africa, and are 
distinguished by their monosymmetric flowers with 
an adherent spur to the calyx. 

Geranomorphce, in Professor Huxley’s classi- 
fication, a group of birds containing the Cranes 
and the genus Thiuocorus. 

Gerard, Etienne Maurice, Marshal of France 
(1773-1852), was born in Lorraine. In 1791 he 
volunteered for military service, and fought under 
Bernadette on the Rhine, in Italy, La Vendfie, 
Spain, and Germany. For his services at Anster- 
litz he became general of brignxle, and he took part, 
in Jena, Erfurt, and Wagram. In 1812 lie dis- 
tinguished himself at Smolensk and the passage of 
the Boresina. After Napoleon’s return from Elba 
he had a command, and was wounded at Wavre. 
He did not return to France till 1817. In 1831 he 
was at the head of an army sent to aid the Belgian 
Revolution, and in thirteen days drove the Dutch 
out of Belgium, and in 1832 he captured the citadel 
of Antwerp. He was War Minister in 1 830, in which 
year he was made Marshal, and again in 1834. In 
1835 he became Grand Chancellor of the Legion of 
Honour, and in 1852 senator. 

Gtfrard, Baron Francois Pascal (1770-1837), 
was horn in Rome, his father being attached to the 
French embassy there. At 12 years old he came to 
Paris, and entered the studio of the sculptor 
Pajou, leaving it afterwards for that of the painter, 


Brenet, and then for that, of David. Ho then was 
in Rome for a time, and then in Paris, where he 
aided David in his |*>rtrait -painting. In 1791 lus 
Tenth of A ugust won a prize. In 1795 appeared 
his Jielimriu followed by f'syehe et L' Amour in 
1797. lie had now achieved fame, but prosperity 
did not suit him, and his work degenerated in 
quality. He painted many notable portraits. 

Gerard, John, herbalist, and surgeon, was horn 
in 1545. After travelling, possibly as a ship’s 
surgeon, he settled in London, superintending Lord 
Burleigh’s gardens in the Strand and at Theobalds, 
and afterwards practising as a barber-surgeon and 
having a garden of his ow n. In 1597 he published 
his Her half or general hi si or ie of Plant s y a transla- 
tion of Dodoons’ Pemptades (1583), which long 
remained a popular work, mainly owing to its 
revision in 1633 by Thomas Johnson. Gerard died 
in 1612. 

Gerenook (Lithooranius trailer ! ), a gazelle 
(q.v.) from Somaliland. Mounted specimens in t he 
Natural History Museum, South Kensington, show 
the giraffe-like neck of these animals. 

Gerhardt, Charles Frederic (Ink; 1856), 
was born at St.rnsburg, and educated there and at. 
Carlsruhc. He found great, delight, in chemistry, 
and, being disgusted with the commercial life to 
which he was condemned, enlisted in a cavalry 
regiment. This, too, did not suit him, and, having 
been bought, out, he studied chemistry under Liebig 
at Giessen. In 1838 he went to Paris, and here a 
Memoir on Essential Oils attracted notice, and he 
was appointed Professor of Science at. Montpellier. 
This post, he retained till 1848, when lie went to 
Paris till 1855, being afterwards appointed Professor 
at Strnsburg. He could not teach, but was a deep 
thinker, and his writings have had great influence 
upon modern chemistry 

Gerizim, a high mountain of Samaria at. the 
W. of a fertile plain, and forming with Mount, Kind 
the valley of Sie.hem. The W. side is bold and 
rugged, but there are many springs, and the other 
slopes are green and fertile. Upon a plateau is 
sai< l to have been the Samaritan temple, and on 
the top are the remains of a fortress and a church. 
The two mountains are the supposed scenes of the 
blessings and curses spoken of in t he Old Testament.. 

German Catholics, a religious body in 
Germany, which seceded from the Roman Catholic 
Church in 1844. The movement was due to a 
Silesian priest named Rorige, who wrote a letter to 
Bishop Arnoldi, protesting against the exhibition 
of the Holy Coat at Tr6ves. This letter excited so 
much sympathy both among Catholics and Pro- 
testants that Kongo was encouraged to make a bold 
attack on papal supremacy and ecclesiastical 
domination. He aimed at instituting a national 
church, and denounced auricular confession, the 
celibacy of priests, and all interference with the 
right of private judgment. The German Catholic 
Church was founded in January, 1845, when Kongo 
was chosen head pastor. Not long before, the 
“ Christian Apostolic Catholic Church,” which pro- 
fessed somewhat similar views, had been founded 
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by J. Czerski, a priest at Schncidemuhl, in Posen. 
At- Easter, 1845, a conference of both bodies was 
helil, at which an agreement was come to on 
points of faith, and it was determined to form a 
joint organisation. The Bible and the Nicene 
Creed were alone recognised as standards of belief, 
and tbe doctrines of purgatory, transubstantiation, 
and the seven sacraments were rejected. The 
movement was at first so successful that it seemed 
possible it might lead to the re-establishment of a 
reformed national church in Germany; but its 
Rationalistic tendencies speedily aroused the sus- 
picions of Protestants as well as the orthodox 
Catholics; and the Government, tearing it might 
prove a revolutionary force, took measures to 
suppress it. Members of the body were subjected 
to harassing restrictions in Saxony and Prussia, and 
were actually expelled from Baden and Austria. 
Its progress was also checked through internal 
dissensions. Heligious fervour gave place to political 
enthusiasm, and many leaders of the party, in- 
cluding Rouge himself, took a prominent part in 
the revolutionary movement of 1848. The Con- 
servative reaction which followed was fatal to t lie 
bojx's of the German Catholirs. ltonge was com- 
pelled in iKftU to withdraw to London, ami did not 
return to Germany till JHU1. By 1858 the oongrega- 
tions had been reduced to one-half their former 
number, and the movement may now bo regarded 
as extinct, I he surviving members having, for the 
most part, joined some avowedly Rationalistic sect. 
The Old ( 'at holies (q.v.) are a somewhat similar body 
of distinct origin. 

Germanic Races and Languages. [Teu- 
tonic.] 

Germanicus, O.iwau, a noted Roman general 
(l\v. IT) A.n. P.t), took his cognomen from his 
fat her, Claudius Omsus, flic step-son of Augustus. 
The closeness of the young prince to the throne 
roused the jealousy of Tiberius. Tacitus is the 
chief authority for t he details of his lift*. He served 
under Tiberius, and crushed a revolt in Pannonin 
and Dalmatia Augustus gave him the command 
of the eight, legions of the Rhine, and at the em- 
peror’s death the mutinous soldiers would have 
proclaimed Germanicus his successor, hut. he refused 
to allow it. lie next proceeded to avenge the 
defeat or Varus by Arminius. and in two campaigns 
ho crushed the Germans. The jealousy of the new 
onqicror caused his recall, hut ho was so greatly 
esteemed and honoured by the Roman people that. 
Tiberius sent him to conduct the campaign against 
the Parthians, assigning him a subordinate, On. 
Fiso, governor of Syria, whose duty was to spy 
upon him and thwart his measures. Germanicus, 
in his journey, aroused further the jealousy of 
Tiberius hv making a visit to Egypt - a thing 
explicitly forbidden to Romans of high position by 
Augustus. He returned to Syria, and there died, 
as was alleged, by poison. It is only fair to add 
that Tacitus* impartiality on the matter has been 
much questioned. 

Germanium (Or) a metallic element dis- 
covered by Winkler (1888), in a rare mineral called 


argyrodite. It is a greyish-white, brittle metal of 
sp. gr. 5 4 7, and has the atomic weight 723. If 
heated in air it forms the oxide GeO.„ and melts 
at '.100° C. It is unacted upon by most acids. As 
\«t it has not been completely investigated, but 
the projierties mentioned are what had been pre- 
dicted by Mendelecf (1871) as those of a then 
unknown metal, which he termed Eka Silicon, and 
whose existence he prophesied upon the grounds 
of the Periodic Law (q.v.), to which therefore the 
discovery of the metal added confirmation. 

German Literature. The languages spoken 
by the numerous tribes inhabiting ancient Germany 
form an important branch of the Aryan or Indo- 
Germanic family. From about the commencement 
of the 7th century, at least, can he traced their 
division into two groups - Low German and High 
German, a division which has endured until our 
own day; for though literary German, the language 
of the (‘ducated classes, is a High German tongue, 
Low German (to which English and Dutch are 
closely akin) lias retained strengt h and vitality, and 
even literary vigour, among the peasantry of North 
Germany. The existence of a form of speech akin 
to but differing from both Low and High German 
is proved by the Gothic translation of the Gospels 
made by rifilns, Bishop among the Goths in the 4th 
century, and the languages of Denmark, Iceland, 
and the Scandinavian peninsula form a fourth 
branch of the same Teutonic group. 

Under Karl the Great, who is commonly called 
Charlemagne, the conversion to Christianity of 
all German peoples was practically complete 
(circa 800). The only remaining fragment of 
German literature previous to this period is the 
// ihle brands lied —a single remnant from the time 
when the heroic saga and t lie beast -epic (77/ ierejMH) 
flourished in rich profusion, drawing their materials 
from I lit' echoes of the Great Migrations or from 
even earlier traditions. Tins fragment was pro- 
bably written down at the commencement of the 
Oth century, possibly under the direction of Charle- 
magne, who himself commenced a collection of 
older poems and the compilation of a German 
grammar. The victories of Charlemagne over the 
Low German Saxons prevented the definite separa- 
tion into distinct peoples of the Low and High 
German tribes, and facilitated the acquisition of 
a common literature ; and the superiority of High 
German as a literary language is perhaps due to 
the fact that the tongue spoken at his court was a 
High German dialect. In the Bth century the word 
deutsch comes into use to express the speech of the 
German people as distinct from Latin and Romance. 
The development of learning and culture in the 
monasteries and the influence of the Church, duo 
largely to Charlemagne, led to the adoption for a 
time of Latin as the language of literature, and 
only fragments (such as Mmpulli and the Kritet of 
Ot fried)— all of a religious character and probably 
written by monks — remain of the German pro- 
ductions of the period. One of these, the Hcliond 
(Healer or Sai'iour) is in a Saxon and Low 
German dialect. Alliteration is still the charac- 
teristic of these writings, but in Latin religious 
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work-* the way was being prepared for the adoption 
of rhyme. 

Tiie era of the Hohenstau fen Emperors is marked 
by the lirst great golden age of German literat ure 
(cirra 1200). With the Crusades came the develop- 
ment of religious enthusiasm, a widening of ideas, 
and greater intercourse between the peoples of the 
western world. Chivalry brought with it new 
literary materials in its views of religion, love, and 
war ; while the outburst of poetical genius among 
the troubadours of Southern France exercised a 
strong influence upon Germany. Among the most 
remarkable characteristics of the period are the 
following. (1) The development of the epic in the 
shajHi of jxietioal romances by both popular and 
courtly singers. The legends of the siege of Troy 
and of Alexander, of the Arthurian chivalry, and of 
lloland and Charlemagne form the main materials of 
these poems, but Heinrich der Glichezaro revived t he 
old beast-epic in Jleinhart Fuchs. Among the most 
famous writers are Conrad (Itidandslicd), Heinrich 
von Veldeck (yh'ncide), Hartmann von Aue {At me 
J/cinrich), Wolfram von Eschcnbach ( Varzijal ), 
Got fried von Strassburg ( Tristan und Iso It). (2) 
The compilation of the Aibelunycnlied and the 
( ludrnnlied , the grandest memorials of the older 
German poetry, in which traditions of the remotest 
antiquity are combined witli the sagas of the 
1 other wand crony into magnificent epics, an ele- 
ment. drawn from Christian and even chivalrous 
ideas being also represented. In the Ortnit , and 
the poems on the legend of Hugdietrioli and 
Wolfdietrich, the materials are drawn from the 
sagas of Lombardy, (fi) The creation of German 
lyric poetry by the “ Miunesanger,” poets of knightly 
rank, wandering singers who took for their theme 
the chivalrous passion of love (Minne), and sur- 
rounded it with all the charms of a strong and 
vivid imagination expressed in a wonderful variety 
of new verse forms. Even the Emperor Henry VI. 
is named as a, Minnesiinger. Several of tlm poets 
named under (1) belong to this elnss, but the best 
known writer of the Minnegcsang was the famous 
Walt her von der Vogelwcidc. Several didactic, 
poems belong to this period, among which is classed 
the Siingcrhricy auf der Wart bury , including the 
verses said to have been sung at a tournament 
attended by the child Minnesiinger. The first 
imj jet us to prose writing was also given under the 
I lohenstaufens in the compilation of t he Savhsen- 
sjncycl and Seh wabensjn eg cl, codes of local laws, 
and in the religious writings of Meister Eokhart. 

The succeeding period was one of decay and of 
degeneracy among the higher classes. The national 
horizon was narrowed by the growth of anarchy 
and confusion; constant struggles for supremacy 
prevented the Emperors from encouraging litera- 
ture ^divisions in the Church led to the neglect of 
learning. But by the German people a new impetus 
was given to poetry. The towns formed the one 
stable and prosperous element of national life, and 
here a new class of poets arose. Honourably dis- 
tinguished from the town- writers who made a trade 
of poetry, composing in honour of princes anil for 
popular festivals, the “ MeistersiLnger ” or workmen - 
bards were the members of gilds of poetry formed 


in imitation of the craft-gilds and governed as to 
met hods of comjiositioii by strict codes of rules. The 
most famous representatives of the Moist i*rgosang 
were Michel Iteheim, Hans ltosonpUit, and later 
Hans Sachs, the shoemaker of Niirnberg. To this 
age, too, belong the earliest German dramatic com- 
positions, commencing with representations of 
•Scriptural subjects and developing into the nume- 
rous “mysteries” and “ Shrovo-Tuesday plays.” 
The Limburg and other chronicles were written in 
prose ; and the sjieeuiat ive movement, commenced 
by Eckhart, was carried further by Tauler and the 
Mystics. Another marked phenomenon was the 
outburst of popular poetry in ballads and I olhsticdcr, 
admirably reflecting the life and feelings of the. 
poorer classes. The Revival of Learning was not; 
without influence in Germany, and its effects were 
shown in popular satires against the Church, the. 
aristocracy, and the many vices of the times, such 
as the Ship of Fools of Sebastian Brandt (MAI), 
the sermons of Murner, and the didactic and 
narrative works of Fiscluirt. Among these works 
must be mentioned the great Low German poem of 
Jteitu'he Vos (HAS), in which the old Thicrc/ws is 
used as a powerful instrument of satire. To the 
15th and 10th centuries belong the most of the 
Voll'sbiirher , collections of popular tales and 
legends, such as Tyll Fulenspiege ! , l)r. Faust , and 
Anuulis of O ami. 

The Reformation marks an inqiortant epoch in 
German literature, characterised by the fixing of 
the literary language by Luther (1183-1540). By 
the year J(J0() the idiom chosen by him — that of 
the Imperial and Saxon chanceries - was established 
as the medium of literary intercourse throughout 
Germany. His example in using it for his transla- 
tion of the Bible (1522 114) and many magnificent, 
hymns (Luther may be regarded as the founder of 
the Air chan tied) was followed by the historians, 
such as Sebast ian Franck, by the many composers 
of hymns and religious lyrics, and the mass of 
religious writers, of whom the chief were Arndt, and 
Bdhme. The influences of the time were, on the 
whole, favourable to the development of the drama, 
which received a, considerable impetus at. the hands 
of Hans Sadis (HIM 1570) the Midst ersiinger, a 
voluminous playwright, and through the tour of a 
troupe of so-called “ English players,” who brought, 
to bear on Germany the powerful dramatic influence 
of England. 

The period immediately previous to and during 
the Thirty Years’ War (1 018-48) was one of complete 
literary decay, broken at first only by the occasional 
appearance of religious lyrics. Later, a genuine 
attempt at revival took place in the foundation of 
societies for the cultivation of literature such as the 
44 Fruitbearing Society ” (1017). Of this the greatest 
ornament was Martin Opitz (1507-1 OflA), who laid 
down rules for the writing of poetry in a correct 
but cold and soulless manner in his German l*eetry 
(1024). Opitz, with his follower Fleming, a talented 
writer of lyrics, Gryphius and the epigrammatist 
Logan, formed the “First Silesian School.” The 
lowest depths of foolishness and bombast were 
touched by the “ Second Silesian School ” of 
Hoffmannswaldau and Lohenstein. Vigorous prose 
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wan, however, written by GrimmoLLausen, whose 
Simplicissimu* (lflflil) is a series of pictures from 
t he Thirty Years' War, and t he sat irists Moscherosch, 
Seh u pp, and Abraham a ttuncta Clara. Tlu; ex- 
travagance of the Second Silesian School brought 
about a reaction, expressed in the simple lyrical 
poems of Brookes, Gunther, and Weise, and the 
sat ires and critical works of Catiitz ami Warnecke. 
It was generally felt that jw>otry must he founded 
on I he study and imitation «»f nature; but one 
result of this feeling was an important literary 
quarrel between the so-called “ ljcipzig” and 
“Swiss” schools, inllueneed by France and 
England rosjiieelivoly. Gottsched (1700 17f>0), the 
leader of the former, exercised much influence 
upon literary taste and jx>ctieal form. In his 
Attempt at a Critical Art of Poetry (1730), and in 
his dramas, he looked to the great French writers 
ns models. The immediate cause of the quarrel 
was his attack upon a translation of Paradise Lost 
by Bodmer (10i»H 1783), who, with Breitinger 
(1701 1770), laid stress upon the imaginative 
rather than upon the intellectual side of poetry. 
The revival of a simple and natural taste was 
also largely assisted bv Haller and llagedorn, both 
st rongly influenced by England. Among the services 
of Gottsched must, he reckoned the purification of 
the drama, which lie rescued from a state of abso- 
lute degradation, looking for his models of excel- 
lence, however, exclusively to French examples. 
1 tilling t his period German philosophy had mode 
steady progress. The great philosopher Leibnitz 
had at the end of the 17th century written in Latin, 
hut his theories had been explained and expanded 
in German by his disciple WolfT. Thomasius, his 
contemporary, is noteworthy as the first professor 
who lectured in German and as editor of the 
first German periodical. 

A profound influence was exorcised upon Ger- 
many by the magnificent achievements of 
Frederick 1 ho Great, ami literature now com- 
menced to take its place as an expression of 
national life and feeling. The literary taste of 
the king himself was entirely under French 
influence, and he remained untouched by the 
newer developments in Germany. His approbation 
was reserved for Gottsched and for Gcllort, the 
leader of the “Saxon school,” composed of a 
number of young writers who contributed to a 
literary ami critical publication known as the 
Bremer lteitriige ( Bremen Contributions- founded 
174ft). Gcllort- was declared by the king to be 
“the most reasonable of all German scholars.” 
Gellert’s fables, talcs, and religious lyrics enjoyed 
groat popularity ; and among other members of the 
school, Rabener, Elias Schlegol, Weisse, and Kiistner 
deserve mention as dramatists and satirists. Gleim, 
a didactic writer who composed during the Seven 
Years’ War the stirring Prussian War Sonys of a 
Grenadier , l r z and Gbtz. included in the “ Halle 
school,” attained some reputation as writers of 
anacreontic verses. The new patriotic impulse is 
strong in the writings of Hammier and of Ewald 
von Kleist, Lessing’s early friend. 

We have now arrived at the time when German 
literature was to shake itself free from the 


shackles of narrowness and conventionality im- 
posed upon it by a long period of preparation and 
imitation, and to exhibit, in its second golden 
age a richness, strength, and variety unsurpassed 
in modern times. The extraordinary development 
which took place in the latter half of the J8th 
century is associated primarily with four great 
names — Klopstock, Wieland, Lessing, and Herder. 
By the two former invaluable services wore 
rendered to German poetry in respect of the 
development of language and metrical form. 
Klopstock (1724-1803) in his great poem of the 
Messiah and his Odes at once reached a higher level 
by virtue of both subject and treatment, showing 
the influence of Milton and the great English 
writers, and obtained prompt response from the 
deepest feelings of the national religious life, in 
spite of the occasional unreality which spoilt the 
sublimity of his works. In strong contrast to him 
stands Wieland (1733-1813), whose appeals to 
sentiment and “ Sckwarmerei ” were strongly in- 
fluenced by French and Greek models. The work 
with which his memory is now chiefly associated 
is the Oheron , but his productiveness was extra- 
ordinary, and enabled him to confer a new 
flexibility upon both language and style in both prose 
and verse. In one way his influence was injurious, 
in so far as he introduced a strongly sensuous 
and epicurean element. Closely related to t lie 
works of Klopstock arc the writings of Gessncr, 
Lavater, and Jacobi, while Musiius and Heinse 
show the influence of Wieland. A small group of 
poets, known as the “ Gottinger Hainbund ” 
(•‘Gottingen Grove League”), stood in strong op- 
position to Wieland and acknowledged Klopstock 
as inspirer and master. Of these the chief were 
Voss (17ft 1-1 820), famous for his translations of 
Homer and for the idyllic poem of Lttise , Burger 
(1748-514), well known through the celebrated 
Len-orc , and many vigorous lyrics and sonnets, 
Hdlty, whose odes and lyrics deal with the charms 
of country life, Martin Miller, and the two Counts 
of Stolberg. Claudius also is usually associated 
with this school. 

In the formation of the modern period of German 
literature, however, the influence of Lessing 
(17251-1781) is supreme. The founder of modern 
German criticism, lie is also the creator of the 
modern German drama. His smaller poetical 
works belong mainly to the lighter anacreontic 
school, but in Minna, von Jiarnhclm he gave vigorous 
expression to the new patriotic feelings, and by 
this and other plays, notably Emilia Gadotti, lie 
placed the drama upon a higher level than it had 
ever before attained in Germany. But it is upon 
his critical writings that the fame of leasing chiefly 
rests, and through them he opened up a new world 
of thought — for art by the Laokoon , for dramatic 
criticism by the Hamburg ische Dramaturgic , for 
religion by the Wolfenbiittel Fragments and the 
great dramatic poem of Nathan the Wise. Lessing’s 
style was a model of clearness and jiovver. Less 
original than Lessing and narrower in range is 
Herder (1744-1803), but be did much to awaken a 
sense for the poetry of nature and of popular life 
by his Oid and the collection of lyrics called The 
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Voices of the Peoples, and to influence tlie methods 
of historical inquiry and criticism by his Ideas 
towards the Philosophy of the History of Humanity. 
Among prose writers of the period were Winokel- 
mann, whose History of Ancient Art (1704) in- 
spired the Laokoon , the popular philosophers 
Mendelssohn and Engel, Zimmerinann ( Observations 
on Solitude ), and Moser, the first of the great 
modern German historians. 

The strongly critical views of Lessing found 
opposition among a band of young writers who 
looked to Herder as their inspirer, and who con- 
ferred upon the decade 1770-80 the name of the 
Sturm - mid Drang- per iode (“ Storm and Stress 
Period ”). Lenz, Klinger, Muller, Schubnrt— would- 
be original geniuses, rebels against the acknowledged 
canons of poetry and religion — form the connecting- 
link between the great writers of the earlier period 
and Goethe and Schiller. 

These two great poets in their earlier works gave 
the finest and the best expression to the jieriod of 
“Storm and Stress” which was now passing away 
— Goethe in Gittz mm Bcrlichingen and the Sorrows 
of Wert her, Schiller in the Itobbcrs and Fiesco ; 
but both soon acquired complete independence and 
gave full scope to their own creative genius. The 
influence exercised by them, both independently 
and in co-operation, was unexampled. Goethe 
(1749- 18112) stands pre-eminent in modern litera- 
ture, and his wonderful manysidedness and long 
life enabled him to enrich German literature with 
works of the first importance in very many branches 
of composition, dramatic, lyric, epic, critical, nar- 
rative, and scientific. Schiller (1759-1805), though 
inferior to Goethe in imagination and range of sym- 
pathy, is no unworthy rival of his fame, and to tlio 
period of his classical perfection belong many of the 
most famous productions of the German muse. Tlie 
friendship and co-operation of Goethe and Schiller 
between 1794 and Schiller's death in 1805 strongly 
influenced the intellectual development of both 
p<>«‘ts, and form one of the most remarkable phe- 
uomcna in the history of literature. 

The ago of Goethe and Schiller was strongly 
influenced by the philosophical writings of the 
great. Kant, who brought to its highest, fame the 
German school of thought. The later writings of 
Schiller show many traces of the influence of 
Kant's Critique of Pure Jteason (1781), and he 
applied its principles to aesthetics. The intellectual 
movement commenced by Kant was worthily con- 
tinued by Fichte, Schelling, and Hegel, and (in 
a very different direction from the last-named) 
by Schopenhauer and Yon Hartmann. Among 
prose writers Lichtenberg, Hippo!, the great 
humourist Jean Paul Richter (1758-1825), and the 
educational reformer Pestalozzi (Leonard and Ger- 
trude — 1781), must he mentioned. The stage wan 
for many years to a large extent occupied by the 
dramas of Iffland and Kotzebue. 

An important literary movement dates from the 
period of Goethe and Schiller’s fame — the so-called 
“ Romantic School” (at its height 1796-1800). At 
first under their influence, then exhibiting a strong 
feiiction against classical form and feeling and a 
tendency to seek for inspiration in the Middle 


Ages and the East, its leading representatives nro 
Hardenberg (Novn)is), A. W. von Sehlegel, F. von 
Schlegel and Ticck, author of many tales, novels, 
and critical works. To the two last-named is duo 
an admirable translation of Shakespeare. The 
tendencies of the Romantic school were continued 
by many other writers by Brentano and Von 
Arnim, who collected the old German lyrics in Iks 
Kiuihen Wundcrhom ( The Hoys' Wonder- Horn, 
1805-8) by Hoffman, who dwelt upon the mysterious 
and darker side of nature, Fouquo. best, remembered 
by his little masterpiece of Undine (1818), and 
Chamisso, the author of Peter Svhlcmihl (1814), 
and by the dramatists Heinrich von Kluist, Werner, 
the inventor of the 14 fate-tragedy,'' M filler, and 
Grillparze* 

The patriotic outburst of sentiment, during the 
War of Liberation, which found its expression in 
prose in Fichte's Addresses to the German Nation 
(1808), was celebrated in splendid lvrics by Kernel 
(1791 1818) and Arndt (1759-1850)' 

The productive activity of Goethe continued 
until the close of his life, and we may consider 
him as the connecting link between the older 
period and that which commenced with the end of 
the War of Liberation. As in part belonging !•> the 
period of transition maybe reckoned also Uhland 
(1787- 1852), one of the greatest, modern lyrical and 
ballad writers, the centre of the “Swabian School ” 
(including Kerner, Schwab and Morilte), and 
Ruckert. (1789-1855), distinguished for bis transla- 
tions and adaptations from Oriental languages. 
The subsequent period was one of repression and 
popular discontent. The wretched novels of 
Olauren were widely lead until extinguished by 
the scathing satire of Hauff (Lichtenstein, 1825) ; 
and the leading dramat ists were Haupach, Auffon- 
berg, and Immcrmami, the author of Miinehhansen. 
A strong revival followed, in which the foremost 
place is taken by Heinrich Heine (1799 1855— Hindi 
der Licder, 1827), who as a composer of lyrics stands 
second only to Goethe and Schiller, and who gave 
to German prose style new powers of expression, 
(hunt Platen takes a, prominent place as a finished 
and talented writer of sonnets and odes; and a 
school known as “Young Germany,” strongly in- 
fluenced by Heine and of which the chief members 
were Gutzkow and Laubc, attempted to awaken po- 
litical and social life by their romances and plays. 

Among later lyrical writers of note are the 
Austrian poets, Count von Auersperg (“ Anastasius 
Grim”) and Nicholas von Strehlenau (“Lr - u 
Hoffman von Fallersleben, Emmanuel Geibel, 
Frciligrath, Hamerling, Jordan, Schcffel, and many 
others. As elsewhere there has been in Germany 
a great development of novel-writing, and among 
writers of fiction Frey tag, Scheffcl, Ebers, llahn- 
Hahn, Lewald, Marlitt, Heyse, Ilaeklander, 
Auerbach, Spielhagen, Hauptmann, and many others 
are well known and widely re;id. Low German has 
again produced works of real literary merit in tho 
popular Biles and poems of Fritz Reuter, one of the 
most genuine of German humourists. In dramat ic 
literature the names of repute include Guztkow, 
Laube, Grabbc, Hebbel, Halm (Munch Belling- 
hausen), Frey tag, Lindau, Bcnedex, Sudemiann, etc. 
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No sketch, however slight, of German literature 
Would be complete without some mention of the 
immense services rendered by modern German 
flcholars, theologians, travellers, philosophers, his- 
torians, and men of science. Jn travels Humboldt, 
Loipsius, Hchlagintwcit, Schweinlurth ; in philoso- 
[*hy Oberweg, Zeller, Fischer, Lange ; in history, 
Niebuhr, Ranke, Mommsen, K. Gurtius; in scholar- 
ship and philology, Grimm, Dindurf, Laehmann, 
G. CJmlius, Nchlcieher, l’ckker, Rucckh; in theology, 
.Julius Midler, Olshausen, Nea rider, Ha nr, Well- 
hausen; in science Liebig, Helmholtz, Virchow - 
are hut a few of the many illustrious names. 
Selection is, however, almost impossible, and spare 
prevents anything approaching to a full catalogue 
rom being hen; given. 

It may be useful to remember that German 
literature exhibits two periods of exceptional rich- 
miss and vigour - that of the Ilohenstaufens (circa 
J2<x>), and that of Goethe and Schiller (circa- 

1 MOO). Each of these is precede; 1 by a period of 
poverty and decay, the one ini lie ] Oth, the other 
in the 1 < it ! i century. It, has been suggested that 
the year 600 may he taken as about the centre of 
another important period that of the heroic sagas 
and popular epics of which, however, only the 
one fragment, of the // / Idvbi amis l ied has reached 
us. 

German Silver, or Niokkl Nilvku, is an 
alloy of nickel, ropper, and zinc. The proportions 
in which these several constituents are present 
vary greatly with the mode of preparation and the 
use for which t,lie alloy is required. For most 
purposes an alloy of about 5 to 6 parts copper, 

2 to 2 5 parts nickel, and 2 parts zinc is employed. 
Owing to the very high melt ing points of the nickel 
and c.npper the preparation presents considerable 
dilllculty, and is usually performed by melting the 
nickel and one-half the copper together, and then 
adding to the molten mass, under charcoal, an 
alloy of tin* zinc with the other half of the copper. 
When thus prepared it is of a greyish-white colour, 
is harder than sil\er, and capable of taking a high 
polish. It. i.s, however, crystalline, and to got rid 
of this is heated, hammered, and rolled, after 
which it can he easily worked. Being much 
cheaper than silver and not tarnishing easily, it is 
very largely employed instead of this metal, but it 
has the disadvantage of being easily attacked by 
acids. It is also much used as a basis for electro- 
plating, the layer of silver being usually deposited 
upon German-silver art ieles. 

Germany is the central country of Northern 
Europe, and is situated between Russia on the 
east and France, Belgium, and Holland on the 
west. On the south it is bounded by {Switzerland 
ami Austria, and on the north it has towards 
Denmark a frontier of 55 miles, and a coast -line 
oil the North Sea of 500 miles, and on the Baltic 
of 850 miles. The term ** Germany ” is now 
generally restricted to the German Empire as 
constituted in 1871, which stretches from long. 
f>° 58' to 22° 52' K., and from lat. 47° 16' to 
55° 55' N. The population was in ]S71. 4 |..058,7f»2, 
in 1881, 45,254,001, and in '1905, 60,641,278* the 


area is over 2ll,(HK) square miles, or about one- 
sixteenth of the entire area of Eurofie. Physically 
Germany is divided into two distinct portions : — 
(1) the great plain of North Germany, occupying 
about three-sevenths of the entire Empire, and 
qovered with very recent deposits, with small areas 
of tertiary and secondary formations; (2) Central 
and .Sout hern Germany, consisting largely of high 
tableland and mountain intersected by occasional 
plains, such as that watered by the Rhine. 

The oldest rock* arc the granites and schists of 
Bavaria and Bohemia. Triassic rocks occupy a 
vast area, and the Devonian system hits a large 
extension. Igneous rocks are found in the Eiffel, 
Hiehengehirge, and other mountain ranges. The 
greater part of Germany belongs to the basins of 
rirers which drain into the Nortii Sea (Rhine, 
Weser, and Elbe) and the Baltic (Oder, Vistula, 
Memel, and Pregel), blit the Danube flows through 
Germany for about one-fifth of its course, and 
drains the larger portion of Bavaria into the Black 
Sea. About one-half of the entire area consists of 
arable land, and there are also vast forests. The 
ordinary cereals are largely grown in the north ; 
the vine and the tobacco and hop plants give rise 
to considerable industries in the south. Germany 
is rich in minerals, especially coal, iron, lead, 
copper, zinc, and the precious metals. The manu- 
facture of cotton, linen, and woollen goods is largely 
carried on. 

JHstory. The first apjiearanee of the Teutonic 
peoples upon the page of history is in the invasion 
of Roman Gaul by the Cimbri and Teutones. Half 
a century after their defeat by Marius, Julius 
Cassar engaged in the conquest of Gaul, thoroughly 
subdued the German tribes settled to the west of 
the Rhine and temporarily united under Ariovist us. 
From t his time t he Germans wore in close contact 
with the Roman Empire, and many of them served 
in the Roman army. But attempts to extend the 
reality of dominion over them were finally foiled 
by the annihilation of Varus and his legions by the 
great patriot Arminius. chieftain of theChornsci, 
in A.o. 5, and the subsequent canqiaigns under 
Gennanicus had little permanent result. Writing 
in A. i). Its, Tacitus lias loft us in his (term ant a a 
detailed account of the formidable nations inhabit- 
ing ancient Germany. Living in villages or single 
homesteads, they were united politically into 
hundreds and districts (j/aven ) under chiefs who 
were surrounded by a following of freemen bonnd 
to them by ties of personal affection and service. 
Society was organised into classes — nobles, free- 
men, liti (freemen, but without property in land 
or share; in political life), and slaves. The family 
relation was of great imjHirtanco, and the position 
of women one of much honour. The military force 
was composed of the entire body of armed free- 
men, and in pence government was carried on by 
meetings of all free members of the community. 

In the second century the Roman frontier had to 
bo defended against German aggression, and in 
the fourth century commenced that steady influx 
into Roman territory of the Teutonic races which 
was caused by the savage invasions and onslaughts 
of vast hordes of Huns from Asia. The Slavonic 
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peoples took part in the movement westwards — the 
Great Migration or l olkertvavulerung — and took 
possession of the German lands left vacant. 
Single tribes are now heard of no longer, but vast 
confederations of tribes press upon the Empire 
and form settlements and kingdoms- -Aleraanni, 
Bavarians, Franks, Frisians, Goths, Saxons, Thur- 
ingians. Of the monarchies which arose upon the 
ruins of the Homan Empire the most important 
was that of the Franks, divided into the Sulinn 
and the Kipuarian Franks, settled towards the 


crushing defeat of the Saracens at Tours in 731. 
Besides saving the western world from Moham- 
medan conquest, ho rendered powerful assistance 
to St. Boniface, the great English missionary, who 
effected during the eighth century the ftruil con- 
version of the Germans to Christianity. 

His grandson, Charles the Great, or Charlemagne, 
succeeded in 771 to undisputed ant hority over all 
Franks and, by conquest over the Lombards, 
Bavarians, and heathen Saxons, established one of 
the great empires of the world. His coronation as 



mouth of the Khine and on the middle llhinc 
respectively. Contact with the Empire and service 
in its armies had rendered them familiar with 
Homan ideas and the kingly power was greater 
among the Franks than with the other Germans. 
Under Chlodwig, who in 49fi embraced the 
Christian faith and secured the support of the 
Church against his Aryan enemies, the whole of 
Gaul and much of Germany were united under 
Frankish rule. The old German popular assemblies 
bad now fallen into disuse, and by grants of 
benefices and fiefs to powerful vassals the rulers 
had created a new aristocracy, which was especially 
owerful in the eastern division of the Frankish 
ingdorn — Austrasia. The Merowingian successors 
of Chlodwig were an evil and feeble race, and under 
them the “ Mayors of the Palace,” great officers of 
the Crown, rose to almost supreme authority 
among the West Franks. Two of these mayors, 
Pipin of Heristal and his son Charles, ruled the 
East Franks also as Dukes, and the latter earned 
the name of Martel (“ the Hammer ”) by his j 


Emperor by Pope Leo III. at Home in 800 was the 
commencement, of t he Holy Hornan Empire, which 
existed for ten centuries, and laid the foundation 
for many developments of later German history. 
.To his encouragement of the Church is due much 
of the subsequent power of German ecclesiastical 
princes. He promoted good government by the 
strict enforcement of justice and by curbing the 
power of the great vassals. But only Charlemagne 
could rule his vast possessions. His successor, 
Louis the Pious, divided them among his four sons, 
and the result of the family struggles xyhidi fol- 
lowed was the separation of Germany from Gatii 
and of both from Burgundy and Italy at the Treaty 
of Verdun in 843. A separate kingdom of Germany 
was then formed under Louis “the German,” arid 
although the dominions of Charlemagne were,, with 
the exception of Burgundy, temporarily reunited 
under Charles the Fat in 884, his deposition in 887 
was followed by the final separation of the E^ust 
and West Frankish kingdoms. The incursions of 
j the Norsemen were checked in 891 by Amulf, but 
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they were followed by the savage attacks of the 
Hungarians during the reign of Louis the Child, 
with whom ended the race of Charlemagne in 911. 

The royal power had now almost vanished, and 
the system of granting fiefs had resulted in the 
formation of a class of powerful local ruiers—the 
Dukes of tho great groups or confederations of 
tribes. The maintenance of central authority at 
all was probably due only to external danger from 
Slavs, Norsemen, and Magyars, and even this could 
not f we vent constant warfare between the great 
feudal lords. Conrad of Franconia, elected by the 
loading nobles, was unable to enforce his authority, 
and wits, at his own suggestion, succeeded by his 
great enemy, Henry, Duke of Saxony. A born 
leader of men, statesman and general, Henry I. 
(919 930) introduced a new civil and military 
organisation. He (treated the burgher class by 
tho foundation of towns, compelling every tenth 
freeman to labour on their building, and these 
towns he made the centres for judicial adminis- 
tration, ceremonies and festivals, markets, and 
trade. Ho broke the power of the Magyars, 
subdued Danes and Slavs, and before his death 
private war had (teased. His son, Otto the Great 
(93(1-973), consolidated the royal power, and reduced 
the groat Duchies to submission, keeping them in 
his own hands or in those of members of his 
family. In 951 he entered Italy to settle tho 
affairs of tho Lombard kingdom, but returned to 
cope with a revolt terminated only by the vital 
danger of an invasion by the Magyars, whoso 
power was finally crushed in 955. Crowned 
Emperor by the Pope in 9(»2, he set an example to 
subsequent German kings, who claimed the Im- 
perial and Lombard crowns as of right; but 
the precedent- led also to the continued absences 
of the German rulers in Italy and the severance of 
their interests from those of their own proper 
dominions. The sense of German nationality grew 
in his reign, yet this was accompanied by a weak- 
ening of central authority and the development of 
tho power of t he great, vassals, dukes, and princes 
ecclesiastical and secular. After his death con- 
stant civil war increased their power until their 
growing independence was checked by Conrad 11. 
(1021-1039), tho first of tho Franconian Emperors, 
who rendered the mediate nobles, vassals of the 
great- lords, less dependent on their feudal 
superiors, and formed a close alliance with the 
towns. His son, Henry 111. (1039-105(1), further 
strengthened the royal power, put down private 
war, and in 1013 proclaimed a general peace. His 
attempted reformation of the Papacy and appoint- 
ment of four German popes in succession com- 
menced the long and tierce struggle between the 
Kuiperors and the Popes. During the minority of 
his son, Henry IV., the great nobles recovered 
much of their power. His opposition to the famous 
decree of Pope Gregory VII. in 1075 against the 
marriage of the clergy and their investiture by lay- 
men was followed by his summons to Rome, his 
deposition of the Pope through a synod of German 
bishops, his excommunication and complete humili- 
ation at Oanossn in 1077. The dispute was only 
settled under his son, Henry V., by a compromise, 


the “ Concordat of Worms,” in 1122, but the power 
of the Papacy had been enormously strengthened. 
It had attempted to dispose of the Imperial Crown, 
and Innocent II. even claimed to have granted it 
to Lothar of Saxony (1125-1137) in 1133 as to a 
vassal. 

With Conrad III. of Franconia (1137-1152) com- 
mences the line of tho famous Hohcnstaufen 
Emperors. The two great parties supporting the 
Pope and the Emperor now first became known 
as Guelfs and Ghibelines (Wolfs and Wuiblings). 
His successor, the great Frederick Barbarossa 
(11 52-1190), was occupied in Italy during long years 
with the now permanent struggle against the Popes 
and the Italian cities supporting them. In Ger- 
many Teutonic power was extended over the 
Slavonic countries along the Baltic by Henry the 
Lion of Saxony and Albert the Bear, to whom was 
granted the Mark of Brandenburg. Under Fred- 
erick II. (1212-1250) the struggle with the Pap icy 
was continued. Sentence of excommunication was 
launched against him, and a rival king was elected, 
and his continued absence in Italy led to the 
utmost anarchy in Germany. Meanwhile the con- 
quest of the Slavonic lands now forming a great 
part of Prussia progressed steadily under the 
Knights of the Teutonic Order and of the Order of 
tho Sword. 

The period of the Hohenstaufens was one of 
great brilliancy. Chivalry was promoted in the 
Crusades, literature was in full bloom in the works 
of the Minnesiiriger, Gothic architecture received 
its finest developments, the towns increased in 
prosperity, many serfs were freed, and codes of 
local customs and usages were compiled, such as 
the Sachsompiegel and the Schwdbenspiegel. On 
the other hand, the greater vassals became practi- 
cally independent, and the principle of inheritance 
was applied to their lands and offices. The privi- 
leges usurped by the ecclesiastical and secular 
princes were confirmed by Frederick II. in tho 
“ Pragmatic Sanctions” of 1220 and 1232, and the 
right of electing the Emperor was confined to the 
Seven Electors. 

The period of anarchy culminating in the “ Great 
Interregnum” (1250-73) is marked by the forma- 
tion of the Rhenish Confederation of some seventy 
loading cities for mutual defence, and of the 
powerful Hanseatic League. 

Rudolf of Habsburg, elected in 1273, revived the 
royal authority and strictly enforced justice, but 
his rule was unfavourable to the growing privileges 
of the towns. In this respect Ins policy was 
reversed by his successor, Adolf of Nassau (1291- 
1298), and by his son, Albert I. (1298-1308), who 
even befriended the serfs and the Jews. The long 
struggle between the Empire and the Papacy 
practically ended under Louis IV. (1314-1347), by 
the formal declaration of the Electors in 1338 that 
the Papal sanction was not needed to the election 
of the Emperor. Public peace was encouraged 
under Louis IV., and his friendship to the towns 
was constant. Industry and trade flourished more 
and more in the cities, and their government was 
now becoming more democratic through the victory 
of the craft-guilds over the old patrician families 
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Charles IV. (1347-1378), the first Emperor who re* 
tainefl his hereditary lands on election, by the 
“Golden Ball” in 1356 regulated the method of 
election and confirmed the complete sovereignty 
of the Electors in their own territories. In 1396 
t he foundations of Swiss independence were 
laid in the victory of the “ Eidgenossen ” over 
Duke Leopold of Austria at Sernjxich. In the 
reign of Sigismund (1410-1437), who united the 
dignities of King of Hungary, King of Bohe- 
mia, and Margrave of Brandenburg, and who 
was the liist Emperor crowned at Rome, the 
Hussite war, consequent on the burning of John 
Huss by the Council of Constance in 1415, fore- 
shadowed the Reformation. The Mark of Bran- 
denburg now passed to the Hohcnzollerns, under 
whom it was to grow into the kingdom of Prussia. 

The reigns of Frederick IV. (1440-1403), and 
Maximilian I. (1493-1510), the husband of Mary, 
the heiress of Charles the Bold, last Duke of 
Burgundy, bring the Middle Ages to a close. The 
age of chivalry was ended by the invention of gun- 
powder and the use of mercenary troops ; the 
realities of feudalism had passed away, the Imperial 
authority had dwindled to nominal control, and 
princes and cities had attained independence. 
But the Imperial dignity was now permanently 
connected with the House of Habsburg and com- 
bined with great territorial possessions. Tho 
semblance and, to some extent, the reality of unity 
were established by the growing use of Roman 
law, by the constitution in 1405 of an Imperial 
Tribunal or Court of Appeal (the “Aulic Coun- 
t’d ”), and by the division of Germany in 1501 and 
151 2 into “Circles,” each with its own “States” 
charged to carry out the decisions of the Imperial 
Chamber. 

Luther’s denunciation of indulgences was made 
in 1517, but the full storm of tho Reformation burst 
after the accession of Charles V. (1510-1555), who 
united to the Empire the entire jxissessions of tho 
kingdom of Spain. At the Diet of Worms in 1521 
he took up the defence of the Church, and con- 
demned Luther as a heretic. At the same Diet an 
Imperial Administrative Council was established, 
and a “Matricula” drawn up, settling tho con- 
tingents of troops to be raised by the States, both 
of which existed until the fall of the Empire. The 
Reformation now made irresistible progress ; a 
common name, “ Protestants,” was acquired by the 
Reformers at the Diet of Speyer in 3520, and a 
common statement of doctrines, the “Augsburg 
Confession,” was drawn up in 1530. The new and 
the old religions were put upon an equality by tho 
Religious Peace of Augsburg in 1555, in which, 
however, the Calvinistic or Reformed Faith was 
not included. In the fearful struggle which fol- 
lowed the Reformation the Imperial authority was 
completely ruined. The reaction against the new 
doctrines, due mainly to the zeal of the Jesuits, 
gave fresh strength to the Catholic party, the Re- 
formation was stamped out in Bohemia, and com- 
plete toleration was not acquired by Protestants 
(including both Lutherans and Calvinists) until the 
Peace of Westphalia in 1648. 

This was at the close of the disastrous and 
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merciless struggle known as the Thirty Years’ War. 
The result of the confused period commencing 
with the abdication of Charles V. in 1555 must be 
briefly summed up. The Empire in Germany was 
practically ended and was now attached to tho 
hereditary dominions of the House of Habsburg in 
Austria. The population of Germany was reduced 
by more than one-half; industry and trade had 
almost ceased to exist ; enormous territorial losses 
had been suffered, and Franco and Sweden had 
made great acquisitions. Switzerland and the 
United Provinces were severed from the Empire, 
and had acquired complete independence. Germany 
emerged from tho war a mere lax confederation of 
states, whoso rulers— a race of absolute and, in 
most cases, coarse and selfish despots— were re- 
cognised by the Peace of Westphalia as independent. 
Even in the cities government had passed into the 
hands of local oligarchies. The only bond of union 
was the nominal authority remaining to the Em- 
peror, and now transferred to the Diet, of passing 
laws, concluding treaties, and making war and 
peace. One completely good result of the war was 
that amid the prevailing anarchy were laid, by 
Grot ius, tho foundations of a system of Interna- 
tional Law. 

The Thirty Years’ War was followed by the rise 
of Prussia. Brandenburg had in Kill become 
united to the Duchy of Prussia, part of the jx>sses- 
siotis of the Teutonic Order, which was in 1657 
declared independent of Poland of which it had 
been a fief, and received further accessions under 
the Great Elector, Frederick William. It grew 
steadily in power during the long st ruggle against 
the unscrupulous aggressions of Louis XIV., and in 
1701 tho son of tho Great. Elector, Frederick I., 
obtained from tho Emperor the recognition of the 
Prussian Duchy as a kingdom. In 1713 a “ Prag- 
matic Sanction ” was drawn up by the Emperor 
Charles VI. (1711-40), providing for tho inheritance 
of tho Austrian dominions by his daughter, Maria 
Theresa, and this was ultimately guaranteed by tho 
leading Powers. But his death in 1740 was the 
opportunity of Prussia, where Frederick II., better 
known as Frederick the Great, had just ascended 
the throne. He immediately occupied Silesia. 
Maria Theresa met with enthusiastic support in 
Hungary, and in 1745 her husband was elected 
. Emperor as Francis I. (1745-65). An interval of 
jjcaco was followed by the Seven Years’ War, at the 
conclusion of which, in 1763, Prussia was confirmed 
in tho possession of Silesia, took rank as a great 
Power, and became definitely the rival of Austria 
in German politics. The partition of Poland in 
1772 gave her further territories. Frederick tho 
Great, who died in 1786, though an absolute ruler, 
exercised his power with a complete absence of 
selfishness and for the good of his people, and left 
Prussia a compact, well-ordered, and flourishing 
kingdom. In 1785 he had formed against Austria 
a league for the preservation of the Imperial Con- 
stitution, the first serious attempt by Prussia in tho 
contest for German supremacy. The French Re- 
volution, with its quarter of a century of constant 
change and warfare, brought ruin and disaster to 
the older German stales, which fell in succession 
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before the arms of France and the genius of 
Napoleon. By the second and third partitions in 
1798 and 1785 Boland ceased to exist, and both 
Prussia and Austria were increased; but in 1801 
the French frontier was extended to the Rhine, in 
1808 Napoleon seized Hanover, in 1800 the Con- 
federation of the Rhine was formed, consisting of 
the leading Central and South German states, but 
entirely under tbe control of Napoleon, and a few 
weeks later Francis II. formally resigned the 
Imperial Crown, and the Holy Roman Empire came 
to an end. The same year saw the defeat at Jena 
of Prussia, which had hitherto stood aloof from the 
struggle. The supremacy of France wjis marked 
by the annexation of all North-western Germany 
and the creation of the kingdom of Westphalia at 
the expense of Prussia. But the spirit of German 
freedom was not dead. A wonderful outburst of 
national feeling accompanied the reorganisation 
of Prussia under Stein, and all Germany joined in 
the colossal struggle which ended with Waterloo 
and the banishment of Nujx>leon to St. Helena. 

In 1815 the Congress of Vienna made considerable 
restitutions and redistributions of territory, and a 
confederat ion was formed consisting of 88 German 
states, including four free towns, each independent 
in internal affairs hut sending representatives to a 
jiermanent Diet in Frankfort under the presidency 
of Austria and regulating questions between the 
states. To satisfy the general and } mss innate 
desire for freedom it was provided that constitu- 
tional government should bo set up in each state. 
The provision was shamelessly evaded ; even in 
Prussia nothing was done beyond the establishment 
of provincial diets, and the reality of des]>otism was 
hardly tern] >e red by constitutional forms. But the 
desire for German unity and German freedom grow 
ever more intense. A practical bond of union was 
constituted in the Customs Union (Zollveroin) 
between Prussia, Bavaria, Wiirtemburg, and other 
states. Revolutions in Franco produced reforms in 
the smaller states in 1880, and in 1818 a jsipular 
rising in Berlin resulted in the granting of consti- 
tutional government, while Liberal ministers were 
aplHunted in Bavaria and elsewhere. A “ Provisional 
Parliament ” of delegates from German states met 
in Fruukfort, and was recognised by the Con- 
federate Diet, which shortly afterwards ceased to 
exist, handing over its authority to the National 
Assembly, which appointed Archduke John of 
Austria as flu? head of n new. central government. 
I'he great difficulty (apart from complications with 
Denmark as to ►Schleswig-Holstein) was the position 
of Austria, which had meanwhile had to grapple 
with a national revolt in Hungary. The refusal of 
the King of Prussia in 1848 to accept, the title of 
** Emperor of the Germans * led to the dispersal of 
the Assembly. A }*?nod of confused intrigue 
followed. Prussia formed the “ German Union ” t o 
the exclusion of Austria. Austria, rendered 
supreme over Hungary by Russian aid, summoned 
to Frankfort representatives to reconstitute the 
confederation. This assembly was finally recog- 
nised as a Diet by Prussia and the stat es which had 
joined her in the German Union. The revolution 
of 1848 was followed by increased despotism in 


Austria and the smaller states, and it was only in 
1857 that a Liberal policy prevailed in the Prussian 
government and Chamber. The accession to the 
Prussian throne of William I. in 1801, and the 
appointment as Prime Minister of Count Bismarck, 
threw foreign and domestic policy into the hands 
of one of the greatest diplomatists and statesmen 
of history. War with Denmark in 1 h 04 was fol- 
lowed by disputes between Prussia and Austria, 
nominally as to the settlement of Schleswig- 
Holstein, really as to German supremacy, and in 1800 
Austria was completely defeated and finally ex- 
cluded from Germany. Even Bavaria and the states 
which had sided with Austria concluded alliances 
with Prussia, giving her supreme command in 
future wars, and a Confederation of German states 
north of the Main was formed under Prussian 
leadership. A Customs Treaty with the southern 
states led to the meeting at Berlin in 1808 of a 
Customs Parliament elected by the whole of 
Germany. In the great struggle with France the 
North German Confederation was supported by the 
southern states, and on January 18, 1871, the King 
of Prussia was solemnly proclaimed German Em- 
l>cror at Versailles. 

The (ierman Empire was then constituted as a 
federation of 25 sovereign states, to which at the 
conclusion of the war was added Alsace-Lorraine as 
a common Imperial province administered by the 
central authority. Of these states Prussia, with 
over 87, OCX), 000 of inhabitants, is by far the largest, 
and the Imperial dignity is hereditary in the Prus- 
sian royal family. The represent at ire bodies of 
the Empire are: — (1) the Bundcsrath, or Federal 
Council, of fifty-eight, members, ap|K>rtioned among 
the states roughly according to size, and cannually 
appointed by the separate governments ; (2) the 
Reichstag, or Diet, of 887 members, elected bv uni- 
versal suffrage and ballot for five years ; executive 
power is vested in the Em[>eror, legislative in the 
Emperor, the Bundcsrath, and the Reichstag. The 
Bundcsrath, presided over by the Imperial Chan- 
cellor, acts under his direction as a supreme ad- 
ministrative and consultative board, with twelve 
standing committees, each including representa- 
tives from four states. Its consent is necessary for 
the declaration of offensive war. The Empire has 
supreme control over the army and navy, Imperial 
finance and commerce, posts and telegraphs (save 
in Bavaria and Wiirtemburg), and mil ways as 
affecting national defence ; mid Imperial legislation 
takes precedence of that of single states in so far 
as concerned with civil and criminal law of general 
application, the general rights of German subjects, 
patents and copyrights, control of the press, and 
several other matters. With the exception of Alsace- 
Lorraine, and the Grand Duchies of Mecklenburg- 
Schwcrin and Mecklenburg-Strelitz, all German 
states are constitutional— the six larger states 
possessing two chambers, the smaller states one 
chamber of representatives, and the free cities 
legislative assemblies. 

The establishment of the Empire in 1871 has 
brought about a real union of tbe German states, 
which have been drawn ever closer together since 
the war. Peace has been observed, but a peace 
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purchased at the cost of the maintenance of an 
enormous standing army, which it is even now the 
object of the Government to increase. The German 
army, in which gTcat improvements have been 
made since 1870, is probably the most effective 
military force which the world has seen, and is the 
standing symbol and constant instrument of Ger- 
man unity. Education is universal and compulsory, 
jtnd has been brought to extraordinary perfec- 
tion. There are twenty-two universities, and large 
numbers of technical colleges and excellent second- 
ary schools of all sorts. The Empire has been 
largely organised under the vigorous administration 
of Prince Bismarck. The main result of his foreign 
policy has been a cordial alliance with Austro- 
Hungary. In 1872 an alliance was concluded 
lu.tween the three Emperors of Germany, Austria, 
mid Russia, which was subsequently joined by 
Italy, and although of late years Russia seems to 
have, to some extent, withdrawn and to have 
favoured a French alliance, yet the Triple Alliance 
has been a constant factor in European polities. In 
domestic affairs many difficulties have been en- 
countered. With the birth of the new Empire 
commenced the long struggle of Prince Bismarck 
will) the Papacy. The Jesuits were expelled in 
1*72, and in 1 87 3 the famous “Falk Laws ” imposed 
secular restrictions on all ecclesiastical appoint- 
ments. The strict enforcement of these laws led 
to intense discontent and ill-feeling among 
Catholics. The contest ended with the grant of 
many concessions and the confession by Prince 
Bismarck in 1887 that his policy was practically 
changed. A strong popular movement against the 
Jews — the “ Judenhetze ” — reached a head in 1881, 
and seems now to be gaining fresh strength. 
The democratic movement known as Socialism, 
aiming at the regulation and organisation by the 
State of labour and production, has grown rapidly. 
The number of voters supporting Socialist candi- 
dates for the Reichstag largely increased until 
1007, when the Socialists only secured 29 seats, 
as against 56 in 190J. The attempts on the 
Fmperor’s life in 1878 were attributed to this 
movement, and a series of repressive measures were 
passed giving the Government extreme police 
[*owors. On the other hand, Prince Bismarck 
recognised the need of dealing with the causes 
of discontent, and inaugurated an era of *• labour 
]>oli< y ” by legislation compelling employers to 
institute a system of insurance in favour of their 
work-people, since followed by the adoption of an 
important state-aided scheme of insurance against 
death and old age. In 1888 the Emperor William 
I. died, and the premature death, after a reign of 
three months, of the beloved Crown Prince, who 
succeeded him as Frederick III., disappointed the 
hopes of those who had anticipated a Liberal policy 
°n the part of the Crown. His son and successor, 
William II., is a sovereign who takes a strong view 
of his functions as emperor and king. His reign 
has been characterised by the further development 
the labour policy inaugurated by Prince 
Bismarck. The Emperor has not, however, been 
generally in accord with the views of the great 
Cliancellor, whose resignation was accepted in 1891. 


Of late years the desire of founding a colonial 
empire has been strongly expressed, and con- 
siderable acquisitions have been made in Africa. 
In 1890 a much coveted addition was made to the 
German Empire by the cession of the British 
possession of Heligoland. In 1898 Bismarck died. 
Germinal Cells. [Sponcjk.] 

Germination, the sprouting of a seed oil 
other plant-germ. Thus the term is applied to the 
first starting in growt h, after a period of rest , of ( ’ 
the spores (q.v.) of fungi, or even of the grains of 
pollen (q.v.), tho male germ of flowering plants. 
The requisite conditions for germination are mois- 
ture, a certain degree of warmth, and, in most 
cases, a supply of air or oxygen. In many spores 
and pollen -grains germination consists in the 
imbibition of water (or of a dilute solution of sugar) 
followed by the rupture of an outer spore-coat, or 
cxosjwrc , and tho protrusion of the inner coat or 
cndosporc in flnger-like or thread-like processes 
{hyptur or pollen-lubes'). In the more complex 
seed (q.v.), among flowering plants, the process 
begins similarly by the imbibition of water, the 
testa or outer seed-coat softening, and the whole 
seed swelling. Tho primary root ( radicle ) (or, in 
the ease of most monocotyledons, the adventitious 
rootlets) then protrudes through the mioropylo 
(a minute hole in tho testa). This may be followed, 
especially in small exalbuminous seeds, by the with- 
drawal of the cotyledons or seed-leaves which then 
rise above ground, become green, and at once 
commence assimilation, the testa being often 
carried up by them as a mere husk ; or, in the case 
of more fleshy or of albuminous seeds, the cotyle- 
dons may remain within the seed, or only their 
potiolar portion be withdrawn, the first leaves to 
rise above ground belonging to the plumule or 
primitive bud of the stem. The cotyledons in 
albuminous seeds feed in a quasi-parasitical mariner 
upon the albumen, serving merely as channels to 
transfer its nutriment to the young root and shoot. 
Tho first-mentioned method of germination is 
termed epigeal-i.e. above ground ; tho other, 
hypogeal or under ground. 

Germ Theory of Disease. Ever since the 
end of the 17th century the notion that putrefaction 
and some forms of disease were associated with the 
development (in the decomposing substance or 
within the living body) of certain low forms of life, 
has been entertained. The researches conducted 
by Leeuwenhoek into the minute forms of life, 
which he discovered and studied in water, the 
tartar of teeth, saliva, etc., undoubtedly played an 
important part in directing attention to this subject ; 
and, although Leeuwenhoek himself did not formu- 
late any theory of a contagium vivum (that, is, that 
contagions which produce disease fire living para- 
sites), his observations directed attention to a new 
field of inquiry, and were quickly taken up by the 
theorists of succeeding generations. The micro- 
scope employed by Leeuwenhoek, though a great 
improvement on anything that existed before his 
time, was necessarily very imperfect ; and, as im- 
proved instruments came into use, more and more 
exact knowledge was obtainable with respect to 
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the extremely minute forms of life. In 1836 the 
discovery of an organism in fermenting ye;ist was 
first announced, an<l the theory was broached that 
the fermentative process was brought about by the 
growth anti development, within the fermenting 
fluids of this microscopic yeast plant. Evidence 
quickly accumulated in corroboration of this 
theory ; and Pasteur, by a wonderful series of re- 
searches, established on a firm basis the notion that 
fermentation was a vital process. lie studied what 
are now known as the Uu'tic, acetic , and butyric fer- 
mentations, and showed that in each instance 
special characteristic germs were at work. What 
had now been shown to hold with respect to fer- 
mentation was quickly extended to diseased pro- 
cesses, and Pasteur was able to demonstrate that 
the disease of silkworms known as pebrine was 
ilue to a microscopic fungus. In 1849 Pollcnder 
observed that t he juice expressed from the enlarged 
spleens of animals dead of splenic fever or anthrax 
contained multitudes of small rodlets, which were, 
ho maintained, vegetable organisms allied to what 
were then known as vibrio bacilli ; and he suggested 
that these rodlets were the cause of the disease. 
Devalue developed this discovery, and proved a 
cause and effect relationship between the bacilli 
and the disease. Meantime the study of the group 
of microscopic fungi, called by Nacgeli schizomycctcs 
or fission fungi, was being earnestly prosecuted, and 
the relationship between certain diseases and this 
group of minute organisms became more and more 
apparent. The notion that the development of 
germs upon wounded surfaces led to suppuration 
'Mid the breaking down of tissue, suggested to Lister 
♦ lie advisability of employing germicidal substances 
In surgical dressings, and the great revolution of 
treatment, which is implied in the term “antiseptic 
surgery ” became established. Pymmia and septi- 
caemia were thus shown to be associated with 
bacteria! growth ; and, the germ theory being now 
well established, it became the fashion to discover 
a Iwicillus or micrococcus in every disease, and 
many hasty generalisations were made. More 
definit e knowledge is now being gradually obtained, 
and the discovery in 18H2 of the tubercle bacillus 
by lv«K;h showed that one of the most, common and 
destructive of morbid processes was caused by a 
germ; and not only this, the methods of study 
which Koch introduced gave promise of further 
achievements in this branch of research in the 
future. Koch further formulated four important 
requirements, which he maintained must be fulfilled 
before it. could be considered that a cause and 
effect relationship between a given organism and a 
part icular disease was demonstrated. (1) The germ 
must be shown to be present in the blood or tissues 
of the diseased animal ; (2) this germ must be 
isolated from such blood or tissues, and obtained in 
“ pure cultivation ; " (3) this same pure cultivation, 
when inoculated into a healthy animal, must be 
capable of producing the. disease in question ; (4) 
the same germs must Ik? again obtained from the 
blood or tissues of the diseased animal. It has not 
hitherto been found possible to fulfil all Koch’s 
requirements in the ease of many of the suspected 
disease-producing organisms, but in the case of 


In prosy, relapsing fever, typhoid fever, malaria, 
diphtheria, erysipelas, and actinomycosis, the evi- 
dence is nearly as conclusive as in the completely 
established instances of anthrax and tubercle ; 
while there is very good ground for supposing that 
it will l>e possible in the near future to make out a 
clear case in several other diseases. It may be 
remarked, in conclusion, that there is much reason 
for suspecting that certain low forms of animal 
life, quite distinct from the vegetable bacteria, are 
to Ini regarded equally with the fission fungi as 
disease-producing agents. 

G6rome, Lkon, a French painter, was born in 
1824 at. Vesoul. In 1841 he entered the studio of 
Paul Delaroche, in 1847 he exhibited, and soon 
after travelled for a time in the East. In 1861 he 
became Professor of Painting at the ftcole des 
Ilea ux- Arts. His first notable work was Aye of 
Any until » and Birth of Christ, and other well- 
known pictures of his are a ltoman Gladiator in 
the Amphitheatre , Bhrync before her Judges , and 
Bocrat.es Looking for Alcibiadcs at Aspaxia's J louse. 

Gerona, the chief town of the Spanish province 
of the same name., is at the junction of the Ter and 
Oha, 54 miles N.E. of Barcelona. The old town has 
crumbling walls and ruined fortifications, and there 
is a fine Gothic cathedral with a remarkable nave, 
73 feet wide, and a terraced facade, approached by 
a flight of 86 steps and topped with a rose- window. 
The town was besieged in 1809, and held out for 
six months. 

Gerry, Elmudge (1744-1814), an American 
politician, chiefly noted as having given rise to 
the term “ gerrymandering ” by rearranging the 
boundaries of electoral districts in the interests of 
his own party. It- is said that an opponent re- 
marked that one of the new districts was shaped 
like a salamander. “ I call it a gerrymander,” 
said another. Gerry was born in Massachusetts, 
and graduated at Harvard. In 1778 lie was 
returned to the Massachusetts Assembly, and in 
1789 to the first National Congress. In 1797 he was 
sent to France to negotiate a treaty, and in 1810 
became governor of Massachusetts. He was Vice- 
President of the United States when he died. 

Gers, a French department between Lot-et- 
Garonne off the N. and the llautes and the Basses 
Pyrenees on the S., having Landes on the W. It is 
75 miles long by 53 miles w ide, and contains 2,425 
square miles. It is generally hilly, esjKicially in 
the S., where the Pyrenees send out spurs, some of 
which are 1,200 feet above sea-level, and enclose 
pretty valleys opening out at the mouth to a width 
of 3 or 4 miles. Most of the department lies in the 
basin of the Garonne, into which run the Save, 
Gers, Baise, etc., and the W. part is drained by the 
Adour. The climate is healthy, though changeable, 
and there is seldom snow or frost. Much of it is 
covered with wood, meadow, and heath, and a part 
is given up to vineyards. From the vine is distilled 
a brandy known as Armagnac. There are many 
cattle, sheep, mules, and poultry. Auch is the 
capital. 

Gerson, John of (1363-1439), a noted chief of 
the University of Paris, and a man of great influence 
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Bacteria. 

1. TUBERCLE BACILLUS. 2 BACILLUS OF LEPROSY. 3 MICROCOCCUS TETRAGENUS. 

4. D1PLOCOCCUS PNEUMONIAE (FRIEDLANDER). 5 CHOLERA COMMA BACILLUS. S. TYPHOID BACILLUS. 

7. RELAPSING FEVER SPIRILLUM 8. ANTHRAX BAOILLUS. 0. GLANDERS BACILLU8. 

10. MICROCOCCI IN PUS. 11. STREPTOCOCCU8 OF ERYSIPELAS. 12. 8ARCINA. 
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in the General Councils of Tisa and Constance. 
He was born at Gerson in the Ardennes, and was 
sent to Paris to the College of Navarre at the age 
of 14. At 19 he became a Licentiate of Arts, and 
then studied theology under a noted professor. 
In 1384 lie became a bachelor of Theology, and in 
1387 he was sent to the Pope at Avignon to plead 
the cause of one who had been expelled for dis- 
puting the doctrine of the Immaculate Conception. 
In 1392 he became Doctor of Theology, and in 1395 
Chancellor of the University of Paris. He directed 
his efforts towards reformation in the Church, and 
was earnest in his endeavours to put an end to the 
Papal schism. 

Gervase of Tilbury, so called from his 
birthplace (13th cent.), was an English priest and 
author. He went to Home and other parts of Italy, 
and, after being ordained, studied law at Bologna. 
In 1177 he was present at the meeting of the 
Emperor Frederick and Pope Alexander III. at 
Venice. He then came to England, and here he 
wrote? Liber Facctiiirum for Henry, the crowned 
son of Henry II. After the death of this prince, he 
visited Sicily, and seems to have had a house at 
Nola. He then entered the service of the Emperor 
Otto IV., who made him Minister of the kingdom 
of Arles. It was at this period that he wrote his 
principal work Otia Imjtcrialia. 

Gervinus, Georg Gottlieb (1805-1871), a 
German political and literary historian, was born 
at Darmstadt. In 1825 he went to Giessen to st udy 
philology, and in 1820 to Heidelberg, where he took 
Sehlosscr as his model. Between 1828 and 1830 lie 
brought out an edition of Thucydides, and gave 
notes upon Blomfield’s translation of the sarno 
author. In 1832 lie went to Italy as travelling- 
tutor to a young Englishman. In 1833 he wrote 
some historical treatises, and was made professor- 
extraordinary, and was appointed professor at 
Gottingen, after the publication of a work upon the 
poetical literature of Germany. In 1837 appeared 
his Gmndzuye der Jlistorih, and in 1814 he was 
appointed honorary professor at Heidelberg. In 
1817 he aided in founding the Deutsche Zcitnng. 
He was a deputy to the National Assembly- in 1848, 
and the hesitation of the then reigning Hohonzollem 
to adopt the views which were dear to Gervinus 
implanted in him a hatred of the dynasty which 
was never overcome, in spite of the events of 18(H) 
and 1870. He retired into private life, and busied 
himself about his Shakespeare , which is highly 
esteemed in Germany, and lias been translated into 
English. He also wrote a History of German Litera- 
ture y and laid himself open to a charge of high 
treason and was condemned, but the sentence was 
quashed upon appeal. He also wrote a comparison 
between Handel and Shakespeare, which hardly 
found favour with his fellow-countrymen ; but the 
History of German Poetry is generally considered 
his best work. 

Gesenius, Friedrich Heinrich Wilhelm 
(1786-1842), a German Orientalist and Biblical 
critic, was born in Hanover, and studied at the 
University of Helmstadt under Henke. He then 


went to Gottingen, where he practised as a privat- 
docent. In 1811 ho was appointed professor at 
Halle, where he taught and spent, the rest of his 
life, save during the war of 1813 -14, which closed 
the University, and two foreign visits which he 
made in order to carry on Ins researches into 
Oriental languages. He did much for Scriptural 
exegesis and for Semitic philology, and was great ly 
instrumental in putting Biblical criticism' on a 
more scientific basis. 

Gesner, Conrad von (1516-1565), a Swiss 
naturalist, sometimes called the “ German Pliny” 
was born at Ziirich, where ho wits brought up by 
an uncle, in whose garden he used to gather plants 
and imbibed his first taste for botany. He then 
went to Strasburg, to Bourges, and to Paris. In 
1535 he was at Ziirich, was married, and was in 
poor circumstances. He taught all day for his 
livelihood, and worked most of the night for love 
of science. In 1537 he was made Professor of 
Greek at Lausanne, and in 1541 Professor of 
Physics and Natural History at Zurich. He wrote 
upon ancient medicine and botany, and in a treatiso 
upon milk lie gave much information about Switzer- 
land. Among many other classical labours, he 
published in 1545 his Dibliot he.ca Universalis , and 
from 1551 to 1587 appeared his Historia AnimaUum. 
Ho also projected a work upon botany, 

Gessner, Salomon (1730-1788), a Swiss poet 
and painter, was born at Ziirich, where he spent 
his life as a bookseller. His first work to attract, 
notice was Lied vines Schwcizcrs an sain Ifcwa/fnetes 
Miidc hen. Then followed Daphnis , Idyllen , and 
Der Tod Abels , which was translated into English, 
and was often to bo met with about the middle of 
the present century. His writings, like his paint- 
ings, belonged to the sentimental school of shep- 
herds and shepherdesses and the like. 

Gesta Bomanorum, a collection of mediaeval 
tales, which professed to bo taken from Homan 
history, but were in reality fictitious. Probably 
the .original series was really derived from lloman 
writers, but other tales wore afterwards added, 
some of which can be traced to the Clericalis 
Disciplina of Petrus Alfonsus, a converted Jew of 
the 12th century, who was indebted to certain 
Arabian fabulists. According to the best authori- 
ties, the collection, as it has been handed down, 
wiis formed in England at the end of the 18th or 
beginning of the 14th century. An English edition 
issued from the press of Wynkyn de Worde in 
1510-15. The tales are entirely devoid of literary 
merit, but they are interesting as having furnished 
material to many famous writers, including Gower, 
Parnell (in the Hermit ), and Schiller, while others 
bear a close resemblance to Chaucer's Mm of 
Lames Tale and Shakespeare's Merchant of Vmice. 

Get se are mentioned by Herodotus as one of 
the Thracian tribes. They dwelt on the north side 
of the Danube near its mouth, and are said to have 
crossed the river about the middle of the 4tli 
century B.o. They afterwards united themselves 
with the Dacians, and proved a formidable adver- 
sary to the Homans till 106 A.D., when together 
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with the Dacians they were subdued by Trajan, 
and their territory became a part of the empire. 
They were subsequently overthrown by the Goths 
(q.v.), with whom they tiecame blended. 

Gethsem&ne, a farm or garden at the foot of 
Mount Olivet in the valley of Kedron, at a short 
distance from Jerusalem. It is chiefly noted as the 
scene of the Saviour’s Passion, and some ancient 
olive-trees are said to mark the sacred spot. 

Gettysburg, the chief town of Adams County, 
Pennsylvania, on the summits of several hills, 50 
miles S.W. of Harrisburg. It is memorable as having 
been the scene of a hat tie (J uly 2-3, 1863), sometimes 
regarded as the most decisive of the War of Seces- 
sion, between General Meade and the Confederate 
General Dee, in which the Federals were victorious. 
Several monuments commemorate the event. 

Ctoyser (Icelandic gey dr r=z “ gusher ”), denot- 
ing a fountain of steam and hot water discharged 
from hole* in the ground in various countries, 
such ii s Iceland, North America, and New Zealand. 
The water may he dear and pure, or thick and 
muddy. The minerals held in solution may be 
sodium ntiri potassium chlorides, calcium and 
sodium sulphates, various carbonates and sili- 
cates, etc. Such of these substances as separate by 
evaporations form a crater of solid matter around 
t he orifice. The most wonderful are those near the 
Yellowstone river. One of these throws up at 
hourly intervals a column of water 6 feet in dia- 
meter to a height of 150 feet. The Icelandic 
geysers near Mount Hekla have been known since 
the 12th century. The pink terraces formed by the 
New Zealand geysers were famous for their beauty, 
but were destroyed in 1886 by volcanic eruptions. 
The phenomenon of geysers is associated with that 
of volcanoes. The eruptions are probably dm* to 
the intense heating of water far down in the 
funnel-shaped hole; the water cannot evaporate on 
account of the great pressure of the water above it 
that, is at. a temperature below boiling-point; but 
when, at more or less regular intervals, this super- 
incumbent. liquid is raised to the boiling-point by 
bubbles of st eam that rise from Ik Iow, it evaporates 
and causes the deej>er liquid to boil with explosive 
violence. 

Gfrorer, August Friedrich (1803-1861), a 
German historian, was born in Wiirtoroberg, and 
educated at the University of Tiibingen. He went 
to Switzerland anti to Home, and afterwards es- 
tablished himself as a theological tutor at Wurtem- 
herg till 1830, when he was appointed royal libra- 
rian at Stuttgart. In 1835 ho published a Life of 
dust amis A dot /thus of Sweden, and in 1838 a critical 
History of Primitive Christianity. From 1841-46 
he brought out a Church History down to the 
Fourteenth Century . In 1 846 he became a professor 
at Freiburg, and in 1848 was a member of the 
Frankfort Parliament. In 1853 he joined the 
Church of Home. Among other works of his is 
a Byzantine History. 

Gharial (Hind, ghariyal), either of the two 
species of the crocodilian genus Garialis, distin- 
guished by their very long jaws, furnished with 


very numerous teeth. The common gharial (O. 
gantfcticvs) from the Ganges is about 20 feet, long, 
and feeds principally on fish and carrion. The 
second and smaller species (6t schligeli) is from 
Borneo and Java, and the two are sometimes made 
a family. The usual but incorrect form garial is 
due to a misreading of v for r. 

Ghats, literally landing-stairs or passes , and in 
this sense they are used to signify the stairs by 
which pilgrims descend to the waters of the Ganges 
and other rivers, and to the steps which lead down 
to the tanks or artificial lakes so common in India; 
but generally the name is applied to two mountain 
ranges which run down the E. and W. coasts of 
India, and are called the Eastern and Western 
Ghats respectively. The Eastern Gh&ts are ranges 
with outlying spurs which pass down the Madras 
coast, beginning in Orissa and passing S. through 
Cuttack, then into the Madras Presidency at Gan- 
jam, and still S. through Vizagnpatam, Godaveri, 
Nellore, Chon gal pat, 8. Arcot, Trichinopoli, and 
Tinevelly. As a rule, they are at a distance varying 
from 50 to 150 miles from the coast, but at their 
entrance into the Madras Presidency the distance 
is very little. They are formed geologically of 
clay slate, hornblende, and limestone, overlying 
granite, gneiss, and mica slate. In height they 
average 1,500 feet, but in Gan jam rise to as many 
as 5,000 feet. The Western Ghats start to the N. 
of the Tapti Valley, and go S. through Khandesh, 
Nasik, Tanna, Satara, Katnagiri, Kanara, Malabar, 
the State of Cochin, Travaneore, and meet the 
Eastern Ghats at Cape Comorin. They are 1,000 
miles long, and often nearly touch the shore, and at 
places they form bluffs and headlands jutting into 
the sea. On the W. are precipitous cliffs 3,000 
feet, in height, but on the E. they slope gradually 
to the plains. Mnlml>eles\var — a health resort to 
Bombay- is 4,7<X) feed high, and other peaks have 
a height of over 4,000 feet. S. of this place the 
height declines till Coorg, where it rises to 5,500 
and 7,000 feet, at the spot where the Ghats join 
the Nilgiri hills, and 8. of the Palghflt gap they 
are 7,<MX> feet high. Their geological formation is 
trap in the N. and laterite in the S. The Ghats 
form watersheds, and in many places are clothed 
with primeval forest. Near Bombay the railway is 
carried by a wondrous engineering feat up the 
Borghat ravine. 

Ghsucali, Abu Mahomed Al (1058-1111), a 
noted Moslem theologian, was bom at Khorasan, 
and became professor of theology in the University 
of Bagdad. He afterwards went to Mecca, and 
then lectured at Damascus, Jerusalem, and Alex- 
andria. He then returned to his native town, 
Tns, where he founded a Sufic College, and spent 
the remainder of his life in contemplation. He 
opposed the Arabic school of philosophers, and 
wrote among other works a commentary on the 99 
names of God. 

Gh&sipur, a district and city in the N.W. Pro- 
vinces of India. The district contains 2,168 square 
miles, and consists of a great alluvial plain, which is 
damp and hot. A railway passes through, and 
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here and there are lakes formed by old river-beds, 
the rivers having since changed their courses. The 
town is on the left bank of the Ganges, 44 miles 
N.K. of Benares, and extends for 2 miles along tin; 
river. Its productions are sugar, longcloth, to- 
Ixacco, and rose-water, and it is the chief seat of 
the opium trade. Here is to be seen a mined 
palace of the Forty Pillars, and Flaxman’s statue of 
Lord Cornwallis, * who died Governor-General of 
India in 1805. 

Gh&sni, a city of Afghanistan, was formerly the 
seat of empire, and played an important part in the 
early history of British India. It is ou the high 
central table-land in long. 68° 20 / E., and lat. 
83° 34' N., at a height of 17,726 feet above sea-level, 
and on the road from Kandahar to Kabul, and 
on the Ghazni river. The climate is cold, and 
t here is a good deal of snow. It was the capital of 
a native empire from the 10th to 12th century, and 
then came into the possession of the Sultan of 
(ihur, and passed afterwards to the Mongols and 
fell into decay. In 1738 Nadir, Shah of Persia,, 
took it, and at his death it became Afghan. It 
was stormed by the English in 1839, by the 
Afghans in 1842, and retaken by the English in the 
same year. There are many ruins and monuments, 
among them being the tomb of Mahmud, and the 
tower of Mahmud. 

Ghee, a clarified butter much used in India 
both as an article of food and for medical purposes. 
The milk is first boiled and then left to cool, 
curdled milk being added to cause coagulation. It, 
is then churned for an hour, hot water being mixed 
with it at the end of the first half hour. 

Gheel, a town in the province of Antwerp, 
25 miles E. of Antwerp, in the Campinc, and on the 
Horen fchals and Moll railway. Its industries are 
unimportant, but the place is well-known, since for 
a long time past, the neighbourhood has been the 
lunatic asylum or rather colony of Belgium. Tradi- 
tion says that an Irish saint, Dymphna, took refuge 
here, and that at her church miracles of cure were 
wrought upon lunatics. Owing to the presence of 
so many pilgrims of unsound mind resorting hither, 
the inhabitants acquired a kind of hereditary 
faculty of dealing with such sufferers ; and this fit- 
ness was officially recognised by Napoleon’s prefect, 
M. Pontecoulant. In 1857 legislation, since supple- 
mented, put matters on a definite footing. Some ' 
of the worst cases are, of course, confined and kept 
under constant medical supervision, but milder 
cases are distributed among the neighbouring 
villages, whose inhabitants take the lunatics as 
boarders, allowing them to share the labours, re- 
creations, and other incidents of family life. 

Ghent, or Gand, one of the most famous of 
the old Flemish cities, and the capital of East Flan- 
ders, is situated at the confluence of the Lys and 
Scheldt, 34 miles N.W. of Brussels. The town is 
built upon 26 islands, and is intersected by canals, 
which are crossed by 270 bridges. It is surrounded 
by gardens and meadows, and the old fortifications 
have been turned into boulevards. The older parts 
of the city are quaint, but the modem part has 


nothing extraordinary. Among the notable build- 
ings are the 13th and 14th century cathedral of 
St. Ba von, which contains Van Eyck s Adoration of 
the Lamh, the belfry 280 feet high without the top 
and containing the famed bell Boland, the 15th 
century l»6tel-de-ville, which is a striking example 
of the period, the palais do justice, the university 
and the Bdguinage where from 600 to 700 nuns live 
in separate cottage cells forming a small town, 
The chief industries are cotton, woollen, and linen 
manufactures, leather, lace, and sugar works, 
foundries and breweries, and there is a very exten- 
sive cultivation of flowers for export. A grand 
canal connects Ghent with the sea, but the mouth 
of the canal is in Holland. In 1007 Ghent came 
into the possession of Baldwin IV., and was made 
in the next century the capital of Flanders. By 
the 14tli century it had so increased in importance 
as to provide an army of 80, (XX) men. The burghers 
were always noted for their turbulence, and had 
many a severo struggle with Charles the Bold and 
other of their rulers. In 1540 Charles V. took 
away their privileges, and from that time the town 
decayed. At the French Revolution it was made 
the capital of the department of the Scheldt., and 
in 1814 was included in the kingdom of the Nether- 
lands, and became Belgian at, the revolution of 
1830. Our own John of Gaunt took his name from 
the town, and the Van Arteveldes were among its 
most renowned citizens. 

Gherkin, the fruit of a small- fruited variety of 
the cucumber (q.v.), (hteutnin mtivus, which is only 
grown for pickling. 

Ghetto, the quarter of Italian towns in which 
Jews live, apart from the other citizens. Their 
isolation was formerly enforced by law. The term 
is sometimes applied to the Jewish quarter in ot her 
towns. 

Ghiberti, Lorenzo, an Italian sculptor (1378- 
1455), was born at Florence. Ho was first trained 
to hiH father’s calling of goldsmith, but soon t ook 
to fresco-painting. When the plague attacked 
Florence, he went to Rimini, whore ho painted a 
fresco for Panel ulfo Malatesta. Later the Floren- 
tines wished for bronze gates to the Baptistery to 
match one that had been executed by Andrea 
Pisano. A competition was instituted, and the 
successful designs were those of Donatello, Bru- 
nelleschi, and Ghiberti. Finally the work was en- 
trusted to Ghiberti, and he set to work. The first 
gate took him 20 years to execute, and during this 
period the Council of Florence was held, and 
brought him new friends and patrons. The second 
gate, like the first, illustrated subjects from the 
Old Testament, and the two gates have a wide 
fame. Ghiberti also made statues of SS. John 
Baptist, Matthew, and Stephen for the church of 
St. Michael. He also wrote a commentary upon 
his art. 

Ghika, Helena, Princess (1829-1888), was 
born at Bucharest, her father being Prince Michael 
Ghika. She received a classical education, and 
then travelled in Germany, France, and Italy, 
making herself acquainted with modern languages. 
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She wrote pieces for the theatre, and many other ; 
works, one of her chief aims, in which she was s 
successful, being to wake up the Albanian people j 
to a desire for freedom, tier marriage with a 
Russian prince, with whom she lived for a few 
years at St. Petersburg, was unhappy, and from 
1855 she resided mostly at Florence. She wrote a 
good deal in Hi views and magazines under the 
name of Dora d’l stria. 

Ghil&H, a Persian province forming part of the 
land between Elburz and the Caspian Sea, is 
hounded on the N. by Russian Caucasia, and con- 
tains 4,251 square miles. It is swampy and subject, 
to inundations, but has good forests, and is very 
fertile, producing barley, wheat, rice, and fruits. 
The mulberry is largely grown for the silk manu- 
facture. The fisheries are good. The climate is 
moist, unhealthy, changeable, and stormy. 

Ghily&ks, a widespread people of North-east 
Asia, settled chiefly along the south side of the Sea 
of Okhotsk, in the island of Sakhalin and the Lower 
Amour river basin ; present two distinct, types — one 
Mongolic, with scanty heard, high cheek-bones, 
somewhat, fiat features, and yellowish complexion, 
the other marked by regular features and bushy 
heard, attributed by some to Russian mixture, by 
others to an original kinship with the Ainos of 
North Japan. [Ainos.) The latter is the more 
probable view, for they show n marked resemblance 
to the Ainos in speech, national usages, religion, 
and traditions, its well its in their physical appear- 
ance. There are two main divisions — Kile or 
Kilting, the Kili-mi of the Chinese, and the Koch eng, 
with total population about. H,(XX\ of whom 3, (XX) are 
in Sakhalin and f», 0(H) on the mainland. They live 
chiefly cm the hanks of the rivers and along the 
sea-coast, and are essentially a fishing people, 
though partly also engaged in hunting and trapping 
the fur-hearing animals of the surrounding wood- 
lands. Most of the peltries are brought for sale to 
the NioolayefT dealers. (J. Barnard Davis, On 11m 
Skull of a ( 1/nliak , in Proceedings of the Anthropo- 
logical Society , iii,, 1870 ; Dr. A. Anoutohine, 
Memoirs of the Imperial Society of the Natural 
Sciences, Moscow, vol. xx., Supplement.) 

Ghils&e* (Oil 1W18), one of the main divisions 
of the Afghans, whose territory extends from the 
Khyber Bass to Kabul, and thence across the 
western spurs of the Stated Koh (“White Moun- 
tains”) to Ghazni, and down the Tarnak valley to 
Kandahar and the Bishin district on the Baluchistan 
frontier. There are two main branches — Turan 
and Horan, with about 1.20 Khels or septs variously 
enumerated, and t otal population GOO, (XX) to 700, <KX). 
The Ghilzuos claim Turk! descent, and according 
to the national traditions they entered the Ghor 
country, West Afghanistan, in the 8t,h century 
under Sebakhtakin. a Tabu* of the Kilich tribe 
formerly located on the upper course of the Syr 
Daria (Jaxartes). From Kilich is supposed to be 
derived the national name Ghilji through an inter- 
mediate form Kiliji, meaning “ swordsmen," <4 war- 
riors.” But ho trace now remains of their Tatar 
origin, oil having loug been completely assimilated 


in type and speech to the Afghan race. (Leech, 
The Karly Ghilzaccs, in Journal of the Bengal 
Asiatic Society, 1845 ; H. W. Bellew, Afghanistan 
and the Afghans , 1879.) 

Ghirlandajo, Domenico called the (1449- 
1494), was born at Florence. Brought upas a jeweller, 
he took to making portraits of every one he saw. In 
1480 he painted »St. Jerome and other subjects in a 
church, and a fresco of the Last Supper. In 1481- 
85 he worked at frescoes in the Balazzo Vccchio, 
and was then summoned by Sixtus IV. to Rome to aid 
in decorating the Sistine Chapel. Here he painted 
Christ Calling Peter and Andrew and other works. 
He then returned to Florence, and painted frescoes 
illustrating the life of St. Francis in the church of 
Sta. Trinita and incidents from the life of the 
Madonna and St. John Baptist for the church of 
Sta. Maria Novella. He introduced many historical 
and other portraits into his work. He is considered 
especially good in design and j>erspective, but his 
colours have suffered. Rjdolfo (1483-1501), son 
of the above, was also a painter of some note. 

Ghomrian. 1. An Algerian tribe of Berber 
speech, S.W. of Milah, in the province of Constan- 
tine. 2. An Algerian tribe of Arabic sjjecch, but 
originally Berbers, occupy the mountains skirting 
the right bank of the Sheliff near the I)uj>crr6 
district, in the province of Algiers. In their terri- 
tory are the Roman ruins of Bu-Khiran. 

Ghossel, a large Berber confederacy, province 
of Oran, Algeria, where they occupy both banks of 
the middle and lower course of the Isser tributary 
of the Tafna river. The chief allied tribes, all now 
of Arabic speech, are the Mcdifma, Beni-Wazan, 
Zonfita, Shiha, Karazba, and Uled Sidi-Abdelli, 
with total population 8,0(X). 

Ghosts. [Apparitions.] 

Ghoul, in Eastern mythology, a demon sup- 
posed to disinter and feed on the bodies of the 
dead. 

Ghubri, a Berber tribe of Great Kabylia, pro- 
vince of Algiers, Algeria ; occupy the right bank of 
the Bubeliir or Upper Seban river, where Maknea 
is their chief settlement. Here are the Roman 
ruins of Ksar-en-Shebel. 

Ghur, a mountain district of W. Afghanistan to 
the S.E. of Herat and N.W. of Kandahar, now in 
the territory of Herat. Little of it is knoWn. It 
is inhabited by two races, known as Eimaks and 
8 tins respectively, the former of whom rear many 
camels for the sake of their wool. 

Ghnri, a dynasty that had struggles with 
Mahmud of Ghazni, and after their own defeat by 
the Mongols held Herat on sufferance. • 

Giannone, Pietro (1676-1747), a Neapolitan 
historian, who sketched especially the growth of 
the papal power. He came to Naples when 18 
years old, and in 1723 wrote his Ciml History of 
Naples, the materials for which had taken him 20 
years to collect. He was excommunicated, and 
went to Vienna, and then to Venice, and was driven 
from there to Geneva. Being captured by a trick 
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he was confined for life in the fortress of Turin. 
Gibbon, in his history, makes free nse of Giannonc. 

Giant, a human being of considerably more 
than the ordinary stature. The average height of 
an adult Englishman is 5 ft. 7.V in., but individuals 
of G ft. are not uncommon amongst thein ; and this 
is an inch above the average height of the Pata- 
gonians, who are admitted to be the tallest living 
nice. Thackeray stood G ft. 3 in., and his friend 
Mr. Higgins — the “Jacob Omnium ** of the Times — 
some 4 or 5 in. more. But height that goes far 
beyond the average nmy generally be taken as the 
result of abnormal development which is associated 
with feebleness of mind and body, and almost 
invariably followed by premature decay and early 
death. There is no doubt, however, that a height 
of between 8 and 9 ft. has been attained, and it 
has possibly been exceeded. Patrick Cotter (17G1- 
1804), exhibited under the name of O’Brien, is said 
to have been 8 ft. 7 in., but liis memorial tablet in 
a Roman Catholic chapel in Bristol gives his height 
us 8 ft. 3 in. The skeleton of Charles Byrne, the 
“Famous Irish Giant,” in the museum of the Col- 
lege of Surgeons, measures 8 ft. 2 in., so that hg 
probably stood at least 8 ft. 4 in. Winkelmaier, an 
Austrian, who was exhibited in London, and died in 
1887, was probably nearer 9 ft. than 8 ft. The 
giants of Scripture seem to have been “ mighty 
Hum” rather than men of extraordinary stature; 
and the height of Goliath, as given by Josephus, 
has probably been equalled in our own day. The 
arguments by which, from the days of St. Augustine 
to the beginning of the 19th century, it has been 
sought to prove from Scripture the gigantic stature 
of early man will carry little weight now. The 
giants of legend and mythology were beings far 
exceeding not only the stature, but also the strength 
and courage and craft, of ordinary mortals. The 
origin of the former may certainly be traced to 
the discovery of huge fossil bones at a time when 
the real nature of these remains was unknown, 
and giant-myths were invented to account for 
them ; the latter may, with almost equal cer- 
tainty, be said to be personifications of the powers 
of nature. 

Giant’s Causeway, a remarkable mass of 
doleritic or coarsely- crystalline basalt (q.v.) in 
county Antrim, on the north-east coast of Ireland. ’ 
It consists of horizontal flows, so that the columns 
of the basalt, which are at right-angles to the 
surface of cooling, stand vertically. They are 
jointed horizontally, and have thus been eroded by 
weather and sea into a series of terraces and steps 
strikingly resembling a piece of Cyclopean masonry. 
The geological age of the basalts of this region, 
as indicated by leaf-beds between the lava-flows, 
seems to extend from the close of the Cretaceous 
period to the Miocene. Those of Staffa, Mull, and 
Skye, and some of those of Iceland, are of the same 
ages. 

Gibbet, a kind of gallows, consisting of a 
wooden post with a projecting arm at the summit, 
from which criminals were suspended in chains and 
left hanging as a warning to others. 


Gibbon, any species of Ilylobates, long-armed, 
tailless Anthropoid agies, from the large islands of 
the Eastern Archipelago, Sylhet and Assam, Cam- 
bodia, the 8. of China, and the island of Hainan. 
The body is very slender, and the fore limbs so 
exceedingly long that they reach nearly to the 
ground when the animals are erect, and there are 
hard patches of bare skin on the buttocks. The 
gibbons are arboreal in habit, swinging from tree 
to tree with their long arms, but they walk with 
difficulty, for the soles of their feet are turned 
inwards, which, however, enables them to grasp the 
boughs more firmly. They feed on fruit and leaves, 
are gentle in disposition, fairly intelligent, and 
have good memories. II. syndaciylus, the Simnnng, 
lias the first and second toes united ns far as 
the second joint and an air sac opening into 
the windpipe, whence it is sometimes placed 
in a separate genus (Siamanga). Other species 
are, the White-handed or Common Gibbon ( //. 
lar) % the lloolock (//. hooloch), the Silvery Gibbon 
(//. Itmciscus), the Agile Gibbon (II. ay ills), and 
the Crowned Gibbon (//. pilcalus). The Hainan 
Gibbon (If. hainanvs) was first brought, to Europe 
in 1892, and placed in the gardens of the Zoolog- 
ical Society. 

Gibbon, Edwaiot, was horn at Putney on the 
27th April (8th Mny, new style), 1737. So delicate 
was his constitution that his life was only preserved 
by the devotion of an aunt, who made him for 
years her peculiar care. In 17 40 he was sent to 
school at Kingston-on-Thames, but was removed at 
the end of the next year on account of the death 
of his mother. A twelvemonth later he entered 
Westminster School, for which his aunt had opened 
a hoarding-house. His studies were constantly 
interrupted by illness. He was hurried from place 
to placo in search of health, and his real education 
took the form of desultory reading, which early 
turned in the direction of history. Upon his re- 
covery, at the age of fifteen, his father sent him to 
Magdalen College, Oxford, where he arrived- to 
quote his own phrase ~ “ with a stock of erudition, 
that might have puzzled a doctor, and a degree of 
ignorance, of which a school-hoy would have been 
ashamed.” He found a total lack of discipline in 
the university, and almost as great a want of in- 
struction. Left thus to his own resources, the hoy 
turned eagerly to theology. Reading Middleton’s 
Free Enquiry , instead of drawing the inference 
intended that the claim for a continuance of 
miracles discredited all miracles alike, he concluded 
that those of the early Church were genuine ; and 
so, as has been well observed, he reached, fit a 
bound, the position which, nearly a century later, 
the Tractarians attained by years of study. In the 
first Christian centuries he found the principles of 
Catholicism already taught-, and felt himself com- 
pelled “to embrace the superior merits of celibacy, 

. . . . the rudiments of purgatory in prayers 

for the dead, and the tremendous mystery of the 
sacrifice of the body and blood of Christ, which 
irresistibly swelled into the prodigy of transub- 
stantiation.” When he reached this point, tho 
theologian of fifteen began to study Bossuet, with 
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the roHult that on the 8th June, 1753, he was re- 
ceived into the Homan Catholic Church. 

This was the turning-point of his life. Ho was 
sent to a Calvinist minister at Jjausanne, who 
treated him with such tact that the articles of his 
Catholic creed “ di»ap|>oarod like a dream.” Like 
a dream, however, disappeared also all higher 
impulse. Thenceforward Gibbon was known simply 
as an earthly-minded scholar, warm-hearted, but 
flippantly sceptical of every religious inspiration. 
He remained for five years at Lausanne, gaining 
a breadth of culture, through his knowledge of 
French, such as he could never have attained in 
England. Towards the end of the time he fell in 
love with Mdllc. Curohod, the daughter of a pastor, 
but finding that his father objected to the match, 
“ sighed as a lover ” and “ obeyed as a son.” This 
was the only ripple of passion which crossed the 
complacency of his egoism, and it was easily 
calmed. The lady seems to have retained hopes of 
the marriage until his next visit to Lausanne in 
1753, when his coldness put it out of the question. 
Hite married the French minister, Nockcr, but re- 
tained a. tender feeling for Gibbon until the end of 
his life. In a letter, written a month before his 
death, she spoke of “the sentiment which links 
my soul for ever to your own.” 

On his return to England, Gibbon lived partly at 
Ins father’s estate in Hampshire, where he joined 
the militia. This force was embodied in 1700, and 
for two years Captain Gibbon was constantly in 
camp. In 17(51 he qublishod a treatise in French, 
/Csftu l tntr V f Jude de hi TMtfoature, and was already 
meditating the employment of his powers upon 
some more serious task. Freed from t he militia, 
he went abroad, spent, nearly a year at Lausanne, 
studying the antiquities of Italy, ami then visited 
Home. It was on the 15th of October, 1704, that, 
while seated among the ruins of the Capitol and 
hearing vespers sung by friars in the Temple of 
Jupiter, lie conceived the design of writing the 
history of the decline ami fall of the city, which, 
however, lie did not sot about until four years later. 
Meanwhile he worked with his friend, Doyverdun, 
at the history of the Swiss struggle for indepen- 
dence, n subject which he finally abandoned. In 
1707 and 1708 he helped the same friend to produce 
a periodical, Memo ire* Litteraires dc la Grande 
Jiretagne, and in 1770 ho brought out anonymously 
Critical Observation* vjtan the Sixth. Hook of the 
- Kneid, an attack upon Wnrbur ton’s theory of 
Vergil's under-world. In 1774 he entered Parlia- 
ment for Liskeard, and two years later published 
the first volume of the Hist erg of the Decline and 
Fall of the Iloman Empire, Its success was im- 
mediate and startling, hut the chapters upon the 
causes of the spread of Christianity created an 
outcry, which led Gibbon to bring out a I Indication 
in 1779. In the same year he was appointed to a 
sinecure office in the Hoard of Trade, in reward for 
his “ sincere and silent vote” in favour of Lord 
North, and also, we may suppose, for a Memoire 
J ustificattf which he had drawn up in reply to a 
French manifesto. In 1780 he lost his seat, but re- 
entered Parliament as member for Lymington in 
1781, in which year he published the second and 


third volumes of his Higtory, In 1782 his sinecure 
was abolished, and before long he determined to 
take up his abode with Dey verdun at Lausanne, 
a town which became his home for the remaining 
ten years of his life. In 1788 his fifty-first birth- 
day (8th May) was marked by the publication of 
the last three volumes of the Decline and Fall. 
Upon this book Gibbon’s fame must chiefly rest. 
Written with the imperfect views of the 18 th cen- 
tury upon the development of civilisation, it has, 
nevertheless, kept its place without a rival. The 
I>roject was vast, the ground untrodden, but the 
encyclopaedic knowledge, the keen insight, and 
brilliant imagination of Gibbon enabled him to give 
a vivid and enduring picture of men and scenes, 
and a comprehensive summary of the ages of strife 
by which the modern world was shaped upon the 
ruins of the old. As an historian, Gibbon stands 
almost alone in the skill with which he groups the 
various parts of his book, and in his capacity for 
taking broad views of principles and actions while 
discussing the most minute points with the accuracy 
of a trained and careful scholar. His style, which 
in his youth completely fascinated Cardinal New- 
man, the greatest recent master of varied prose, 
although artificial and monotonous, is well adapted, 
in its stately and sonorous inarch, to the magnitude 
of the events which it describes. 

Such was the great work of Gibbon's life, which, 
on its publication, was already drawing near its 
close. In 1793 he was in England, when the rapid 
development of a long-neglected evil (hydrocele) 
forced him to seek medical advice. It was, how- 
ever, too late, and he died on the 15th January, 
1794. After his death, his Memoirs — a brilliant, 
though incomplete, autobiography — were published 
by his friend, Lord Sheffield, together with his 
correspondence and a number of essays upon 
historical and classical subjects. 

Gibbons, Grinling (1048-1720), wood-carver 
and sculptor, was born at Rotterdam, but probably 
of an English family. He came to London and 
lived at La Belle Sauvagc, where his wondrous 
carving of a pot of* flowers attracted passers-by. 
He then executed ornaments for the theatre, and 
for Dorset Garden. He then went to Deptford, and 
here his copy of Tintoretto's Crucifixion attracted 
the notice of John Evelyn, who introduced him to 
Sir Christopher Wren, Samuel Pepys, and the king. 
Though his work did not gain direct approval at 
Court, the introduction brought him fortune. The 
king bought his Stoning of St. Stephen. The choir 
stalls of St. Paul’s are his work, and there is much of 
it in other of Wren’s churches. He also decorated 
Windsor, Whitehall, Kensington, Chatsworth, Blen- 
heim, Petworth, and many other houses, and 
Trinity College Chapel, Oxford, and Belton Hall, 
near Grantham, have some of his best work. The 
wooden throne at Canterbury is also his work. 
His skill was particularly shown in depicting 
flowers, fruit, game, and still life generally ; 
but he was also very successful in portrait 
medallions, and carved, too, in marble. From 
Charles II. to George I. he was the Court master- 
carver. 
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Gibbons. Orlando (1583-1625), composer, was 
born at Cambridge. He entered King’s College 
choir in 1596, and worked his way forward till in 
1604 he was organist of the Chapel Royal. In 1611 
lie first came before the world in conjunction with 
others, but in 1612 he produced madrigals and 
motets, among them being The Silver Srvan. Ho 
wrote quantities of hymns, anthems, and other 
sacred music, and in 1625 wrote the music for the 
reception of Henrietta Maria at Canterbury by 
Charles I. 

Gibbons means literally hunched or hump- 
backed, but the term can be used of any swollen or 
protuberant surface, and is applied in astronomy 
to the moon, when more than half full, the illu- 
minated portion then having a convex appearance 
on both sides. 

Gibbsite, a rather soft, grey to yellowish 
mineral usually occurring in stalactitic masses, 
sometimes in hexagonal crystals of the monoclinic 
system. It consists of hydrated alumina, and may 
be represented by the formula H«Al 2 O e . It occurs 
in a number of localities in the United States, 
brazil, the Urals, and Asia Minor. The name is 
also applied to a mineral of rather uncertain com- 
position, which consists essentially of a hydrated 
phosphate of aluminium. 

Gibel ( Carassius gibelib ), the Prussian carp. 
[Carp.] 

Gibeon, in Palestine, was upon a hill in the 
plain a few miles N.W. of Jerusalem. The Iliblo 
relates the stratagem by which its inhabitants 
caused Joshua to think they came from a long 
distance, and so obtained a peace, to which, how- 
ever, degrading terms were afterwards tacked. 
Here it, was that the sun, as is said, stood still at 
the command of Joshua. 

Gibraltar (Arabic Jebcl al Tarih, Mountain of 
Tank), the Calpe of the ancients, is a mountainous 
peninsula forming t lie southernmost point of 
Andalusia, Spain. To the northward is a low-lying 
isthmus, to the westward is Gibraltar Bay, and to 
the southward is the Strait of Gibraltar, which at 
its narrowest point is about 15 miles broad. The 
Rock of Gibraltar is grey limestone, rising to a 
height of 1,440 feet, and is inaccessible on the N. 
and E. On the N.W., upon the bay, lies the 
town, a place containing, with the garrison, about 
25,000 inhabitants. The whole rock above the 
town is a network of galleries, and there, as else- 
where, there are formidable batteries, which are 
supposed to render the position impregnable. The 
town and fortress were founded about 710 by the 
Moorish chief, Tarik, and taken by the Spaniards 
in the 14th century. On August 4th, 1704, they 
were captured by an English expedition under 
Admiral Sir George Rooke. The place has since 
been repeatedly besieged, notably in 1779-82, when 
it was defended by General G. A. Elliot, but, being 
succoured with opportune supplies by the navy, has 
always successfully held out. Gibraltar is a garri- 
son, not a colony, under the Colonial Secretary. It 
is governed by a general in the army, and usually 
contains between five and six thousand British 


troops. There are two piers, one 1,100 foot and the 
other 700 feet long, and a good anchorage, but no 
dry-docks. The chief trade is in wine, spirits, 
tobacco, sugar, coffee, coal, and provisions, and the 
port is a free one. The already extensive fortifi- 
cations have of late been largely added to, and now 
include rock-cut- galleries mounting about- 600 guns, 
the bastioned enceinte of the town, armed prin- 
cipally with 18- Jind 38-ton guns, and some very 
strong batteries to the S. of the town. The annual 
revenue of this important strategic possession is 
about £60,000. [Barbary Ape.] 

Gibson, John (1790-1866), sculptor, was born at 
Gyffin, near Conway. At seven years of age he used 
to draw animals from memory. He was apprenticed 
at 14 to cabinet-making, and then to wood-carving 
in Liverpool. His first attempt in marble was a 
head of Mercury, which led Messrs. Francis to try 
and get. him from his apprenticeship. They finally 
succeeded, and William Jtoscoe took him up. In 
1816 ho exhibited at the Academy, and in 1817 ho 
came to London, and went afterwards to Romo, 
where he made the acquaintance of Canova and 
Thorwaldsen, and stayed till 1844, meantime exe- 
cuting many works. He adopted Greek models, 
and int roduced the practice of tinting statuary, a 
method which he declared to have been employed 
by the Greeks. His last work was a mantelpiece 
for Sir John Gladstone. 

Gibson, Thomas Milner (1806-1884), an 
English politician, was born at. Port of Spain, 
Trinidad, where his father, a major of tbo 37t;h 
Regiment, was stationed. He came to England, 
and went to school at Walthamstow, where ho had 
for fellow-scholar Benjamin Disraeli. lie graduated 
at Trinity College, Cambridge, in 1830, and entered 
Parliament in 1837 as a Conservative, but after- 
wards became a Liberal, and lost his sent. In 1841 
he was returned at. Manchester as an advocate of 
Free Trade, and in 1846 became a member of Lord 
John Russell's Ministry as Vice-President of tho 
Board of Trade. He lost, his seat in 1857, owing to 
the part, lie had taken in the Crimean War quest ion, 
hut was returned for Ashton-under-Lync, which 
constituency he represented till 1868, after which 
he retired from political life. From 1859 to 1866 
he was again President of the Board of Trade 
under Lord Palmerston. Mr. Gibson was well- 
known as a yachtsman. 

Giddiness, Vertigo, a feeling of instability, 
or of uncertainty as to the position of the body in 
relation to surrounding objects. Giddiness is some- 
times associated with faintness, vomiting, and 
shortness of breath. It may be due to organic 
disease of the brain and especially of the cere- 
bellum ; to alteration in the quantity or quality of 
the blood-supply to the brain, as after loss of blood, 
in anaemia, in heart-disease, and the like ; it occurs 
in megrim, epilepsy, and hysteria, and in associa- 
tion with disease of the stomach; giddiness also 
occurs as a result, of disease of tho larynx, 11 laryn- 
geal vertigo,” and as a symptom of certain affections : 
of tho ocular muscles. The form of giddiness due 
to disease of the semicircular canals* “auditoryip 
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vertigo,” will Ik* dealt with tinder the heading 
Mknikue’h Diseahk. A [tectilmr form of giddiness 
is sometimes brought on when the jwitient enters a 
large opsin space ; to this form the term *• Agora- 
phobia” is applied. 

Gidding*, Johiiua Reed (175)5 1801), an 
American anti-slavery politician, was born at 
Athens in Pennsylvania. He went to Ohio, where 
he was called to the bar in 1820, ami returned to 
the Legislative Assembly in 1820. From 1838 to 
1850 he sat in Congress, and in 1842 ho underwent 
a vote of censure for his views on slavery. He 
resigned his seat, and was re-elected by his con- 
stituents. In 18(11 he went us consul-general to 
Canada, where he died. His published works are 
Speeches, The Exiles of Florida, and The Rebellion: 
it* A uthor s and Cause*. 

Gideon, a famous Judge of Israel, who freed 
his country from the raids of the Midinnitos and 
Amalekites. His history is set. forth in the Hook 
of .lodges (q.v.). 

Giessler, Johann Haul Ludwih (17112-1851), 
a (ionium writer on Church history, was born at. 
IVtersbngen, near Mindcn. He went 1o the Univer- 
sity at. Halle, and took military service in 1813 15. 
His first work, published in 1818, attacked and 
demolished the idea of a primitive gospel. In 18111 
he w'as Professor of Theology at Loan, and he 
lectured and wrote t liens on Church history. In 
1821 lu: published the first volume of his Church 
History. In 1833 lie went to Gottingen, and there 
were published two further volumes of the History . 
The fourth, fifth, and sixth wen* published after 
his death. He visited, during his lifetime, England, 
Edinburgh, and New York. 

Giessen, a town ill II esse- Darmstadt, 33 miles 
N.N.W. of Frankfort, with a population of 13,858, 
situated at the point where the Lahn joins the 
Wieseek, It was formerly fortified, but is now' 
notable for the school of chemistry, which owes 
its reputation to Liebig (q.v.), and us the chief 
feature of its university. 

Giffen, Bin Roiirrt (1837- 1910), statistician, 
was born in Lanarkshire, and was in his early years 
engaged in commerce at Glasgow. Having had 
some slight journalistic experience in Scotland, he 
came to linden in 18(52. He liecame assistant- 
editor of t he Economist and the Fort n ightly Review, 
and was for some years city editor of the Daily 
Metes. In 187(1 he became head of the Statistical 
Department of the Hoard of Trade, and held that 
I mst. till 1881. He 1ms published Essays in Finance 
(1870, 188(5), and Stock Exchange Securities (1878). 

Gifford, William (1757-1826), first editor of 
the (Quarterly Review, was born at Ashburton, 
Devon, and, having been left an orphan, was at 
first sent to sea, and then apprenticed to a shoe* 
maker. He found, however, a patron in a surgeon 
named Cookesley, by whose help he was sent to 
Oxford. He next acted as tutor to Earl Grosvenor’s 
son. During his subsequent- literary career in 
London he became editor of the Anti- Jacobin and 
the Quarterly (1809-24). He wrote the Raviad 


and the Af (Triad satires; translated Juvenal; and 
edited Massinger, 1km Jenson, Ford, and Shirley 
He enjoyed two successive Government appoint- 
ments, and was buried in Westminster Abbey. He 
w r as the hist representative of the “correctness” 
in p>oetry chiefly associated with the name of 
Pope. 

Gift (donum, donatio') is the transferring of 
the property in anything by one person to another 
voluntarily and without any consideration. The 
giver is called the donor, and he to whom the gift 
is made the donee. By the common law an estate 
might, pass as a gift by livery of seisin without 
deed, but by the Statute of Frauds, 2b Charles II. 
c. 3, a deed or note in writing is rendered necessary 
to the transfer of real estate. To complete a gift 
of goods and chattels delivery of them is necessary, 
for until then the transaction is not properly a 
gift but a contract, and the English law will not 
compel a man to perform his contract unless it is 
founded upon what is called a good and valuable 
consideration. Gifts arc sometimes declared void 
as against creditors and purchasers for a. valuable 
consideration. There are some few' cases where, 
in respect of the nature of the interest itself, its 
transfer is absolutely prohibited --£.y. the p>ay of a 
military or naval officer, or the salary attached to 
any public office of trust, is, on a principle of public 
pwfiicy, not assignable. Again, the dealing with a 
public apipMuntment is contrary to the policy of the 
law, and is prohibited in most cases by express 
enactment of the Legislature, and for a like reason 
the assignment of alimony is illegal. [Const dera- 
tion, Bankruptcy.] 

Gigne, a short piece of music formerly popular 
as a <fanoe tune, and often forming j)art of a longer 
com position. In the corrupted form jig the W'ord 
survives as the name of the dance itself. 

Gijon, or Xi.ion, a seaport of Spain. in the 
province of Asturias, 20 miles N.N.E. of Oviedo. 
There are some fine buildings in the town, which 
carries on a brisk export trade in fruit and filberts, 
and imports colonial produce. A naval school and 
a public library are also among its institutions. 

Gila Monster. [Helodkbm.] 

Gilbert, Siu Humphrey, English navigator, 
half-brother of Sir Walter Raleigh, was born in 
1535) at Greenway, on the Dart, was educated at 
Eton and Oxford, served with the anny in Ireland 
in 1570, and fought in the Netherlands. In 1578 
ho was granted a patent to establish settlements 
abroad, and made his first voyage. In 1583 he 
went with five shim to take possession of and 
settle Newfoundland, and on the return voyage in 
the Squirrel , of 10 tons, he was lost. He wrote a 
very eloquent and learned discourse on the North- 
West Passage. 

Gilbert, Sir John (1817-1897), a celebrated 
historical painter, was bom at Blackheath. He ex- 
hibited his first picture (a water-colour) in 1836 at 
the Suffolk Street Gallery, the subject being The 
Arrest of Lard Hastings by the Protector , Richard, 
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Duke of York , and from this time onwards con- 
tinued to send oil-paintings to the British Institu- 
tion and the Royal Academy. He was knighted in 
1871, in which year ho was also elected President 
of the Society of Painters in Water Colours. He 
became A.R.A. in 1872, and K.A. in 1876. Among 
his earlier works were Don Quixote (firing A drive 
to Sane ho Tama , The Education of Gil Dias, 
and Othello Before the Senate . He painted many 
Shakespearean scenes, and contributed to illustrated 
editions of many English classics. Among his 
more recent paintings the best are, perhaps, The 
Doge of Venice in ( butwil (187(5), King Henry 17. 
(1880), The Morning of Ay incourt (1884), Sir 
Launcclot (1887), and Ego ct Hex Mens (1880). 

Gilbert, William (1510-1(500), one of the 
earliest natural philosophers of England, was born 
at Colchester. Having graduated and become 
fellow of St. John's College, Cambridge, he prac- 
tised medicine in London, and became physician 
to Elizabeth and James 1. In 1(500, when he was 
made president of the College of Physicians, he 
published his New Physiology of the Magnet and 
Magnetic Bodies , and the Earth as a Great Magnet . 
In this book he investigated and illustrated the 
properties of the magnet, and showed their appli- 
cation to navigation. His collection of books, 
globes and instruments, bequeathed to the College 
of Physicians, perished in the Great. Fire of 10(56. 
Of him Drvden wrote, “ Gilbert shall live till load- 
stones cease to draw.” 

Gilbert, Sir William Schwenck (b. 1836), was 
born in London, at whose university he graduated. 
11c was called to the Bar in 1864, and was a clerk 
in the Privy Council Oilice from 1857 to 18(52. 
Early in his literary career he wrote for Fun the 
Hah Ballads , which have subsequently appeared in 
book form. He has produced numerous comedies 
and dramas, among which the most notable were 
the Palace of Truth (1870), Pygmalion and Galatea 
(1871), and D ni'l Unto * (1877). The Happy Land 
(1875) was a political satiro on three members of 
the then Liberal Ministry. But even the best of 
these did not mark him off from his contemporaries 
as did Snmethearts (1874), Engaged (1877), and still 
more the librettos which he wrote for Sir A. Sulli- 
van's comic, operas Trial by Jury , Princess Ida , The 
Sorcerer (1877), H.M.S. Pinafore (1878), The Pirates 
of Penzance (1880), Patience (1881), lolanthe (1882), 
The Mikado (1885), lluddiyore (1887), The Ycomwn 
of the Guard (1888) and The Gmdolicrs (1890) had 
more of pathos and less of satire, but were equally 
successful with the rest. In 1892 Mr. Gilbert fur- 
nished the book for Mr. A. Cellier’s comic opera 
The Mountebanks, and in 1894 for Dr. Carr’s His 
Excellency , while in 1896 he again collaborated 
with Sir Arthur Sullivan in The Grand Duke. In 1904 
he produced a play entitled The Fairy's Dilemma . 

Gilboa, a range of bills in northern Palestine, 
between the valley of the upper Jordan and the 
plain of Esdraelon. In this neighbourhood Saul 
and iiis sons were defeated by the Philistines and 
met their death. 


Gilchrist, Alexander (1828-61), the bio- 
grapher of Blake, the poet and artist, was born at 
Newington Green. He was called to the Bar in 
1849, but practised hardly at all, giving his energies 
to literature instead. After some contributions to 
periodicals lie wrot e a Life of Etty , which appeared 
in 1855. Soon afterwards he went to live in Chel- 
sea, where Carlyle was his next-door neighbour. 
His Life of Blake was unfinished at. bis death, 
but was completed by his widow (nco Burrows) 
and published in 18(55. Both husband and wife 
wore intimate witli the Rossettis. Mrs. Gilchrist, 
who died in 1885, wrote a Life of Mary Lamb , 
and edited the second edition of Blake (1880). Her 
own Life and Writings were published by her 
son (1887). 

Gildas, the supposed author of Be Kxcidio 
Britannifc , a history of Britain from the birth of 
Christ till 560, is thought by some to have’ been 
bom about 520, by others some years earlier. He 
was probably a British monk, and is said by an 
early biographer to Iud o gone to Brittany in his 
thirtieth year, and there to lmvo founded a 
monastery and written his book (first printed in 
1525). His death is placed at about, 570. Aleuin 
called him ‘Mho wisest of the Britons,” and Baida 
made great use of his writings. In tho monastery 
of St. Hildas, near Vannes, in Brittany, Ah51a.nl 
sought refuge. Thero are translations of Hildas’# 
work by Jos. (Stevenson (1858) and Dr. Giles (1841). 
Their historical value lias been impugned by Gibbon 
and (Sir J. DufTus Hardy, but defended by Dr. 
Guest. 

Gilding is the art of adorning a surface by 
covering it with gold. It was practised by the 
ancient Egyptians, and is often referred to in the 
Old Testament. It became common at Rome after 
the Punic Wars. The various methods now em- 
ployed fall into three main divisions- mechanical, 
chemical, and encaustic gilding. 

Mechanical Gilding is employed to attach gold- 
leaf to wood, jKiper, pluster-of- Paris, etc. A wooden 
picture- frame first receives a coat of oil-paint., and 
then several coats of whiting mingled with glue, 
which are successively smoothed with pumice- 
stone and sand-paper. The [nation to be burnished 
is then covered with animal size, while gold-size is 
applied to the remainder. The frame is now ready 
to receive the gold-leaf, which is laid on with tho 
broad thin brush named tip , and afterwards made 
to adhere more closely by means of a softer and 
thicker brush. When there is much raised orna- 
ment, whiting is not used, as it tends to wear away 
the outline. Two methods are followed in fixing 
gilt ornaments to a japanned ground. It is either 
coated with gold-size before receiving the gold-leaf, 
or isinglass is used to make the gold-leaf adhere. 
In the latter case a larger part of the surface is 
covered, and asphaltum is employed to paint the 
ornament, as it preserves the gold beneath it when 
the rest is removed by washing. In the “ false 
gilding ” now practised in Germany silver-leaf or 
tinfoil with a coating of yellow varnish is substi- 
tuted for gold-leaf. 

Chemical Gilding. Electro-gilding is now the 
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ordinary mean* of gilding metals [Electro- 
metallurgy ], but other methods are still em- 
ployed. Wash or Jira gilding is effected by applying 
an amalgam of gold to the surface ; the mercury is 
then volatilised, and a film of gold remains fixed to 
the metal. Gilding by immersion consists in apply- 
ing a solution of gold in nitro-muriatic acid, the 
acid attacking the metal and setting free a cor- 
responding amount of gold, which adheres to the 
surface. Aft er lioth of these processes the object 
is coloured by covering it with a saline comj>o8ition, 
and then applying “gilding wax,” a mixture of 
beeswax ami ochre, which is afterwards burnt off. 

Encaustic Gilding is used for glass, pottery, and 
porcelain. The gold is precipitated with sulpliate 
of iron or dissolved in aqua regia, the acid being 
removed by the application of heat. The powdered 
gold is then mixed with one-twelfth of its weight 
of oxide of bismuth, and a little borax and gum- 
water. 'I’ll is mixture is applied to the article with 
a camel-hair brush, and at first hits a dingy colour, 
but tbe gold lustre is brought up by burnishing 
with agate and bloodstone. 

Gilead (“ region of rocks ”), a tract of moun- 
tainous country east of the Jordan, extending from 
the Yannuk on the N. to the borders of Moab and 
Ammon on the 8. The geological formation is of 
dark- grey limestone towards the summit, and of 
sandstone lower down. Oak and terebinth forests 
clothe t he slojxfs of the mountains, and the valleys 
abound in vegetation. The district was assigned 
by Joshua to tlu* tribes of Keuben and Gad and the 
half tribe of Maimsseh. Laurence Oliphunt wished 
to colonise it with Jews, and wrote a description of 
it {The Land of Gilead , 1N80). 

Giles, St., who has given his name to so many 
churches, is thought to have lived in the 7th cen- 
tury A. i). lie was an Athenian of good birth, who 
gave away all his possessions, and livotl first at 
Arles and afterwards in the desert, country in its 
neighbourhood. Here lie is said to have lived in a 
cave ujwui the milk of a hind, and to have been 
traced through her by the King of France, who 
made him abbot of a monastery. The festival of 
8t. Giles, j wit run of lepers, beggars, and cripples, is 
on September 1. lie is often known by his Latin 
name, ACgidius. 

GilfiUan, George (1813-1878), a Scottish 
writer and critic, was born at Comrie, Perthshire. 
In 1835 he became minister of the body afterwards 
known at i the United Presbyterian Church (U.P.s), 
and officiated at the Wynd Church, Dundee, for 
more than 40 years. He displayed ability both as 
preacher, lecturer, and writer, and just before his 
death received from his fellow-citizens a public 
t estimony of their esteem. His best-known work is 
the Gallery of Literary Portraits , which appeared 
at first in the Dumfries Herald. The Bards of the 
Bible reached a seventh edition in 1887. Among 
his other works were lives of Scott and Burns and 
Sketches, Literary and Theological , the two latter 
of which were posthumous, 

Gill, John (1697-1771), a Baptist divine nnd 
controversialist, was born at Kettering, Northants. 


He taught himself Hebrew and the classical 
languages, and a minister in London from 1719 
till his death. He defended the authenticity of the 
Song of Solomon against Whiston, and wrote an 
Exposition of the Old Testament (republished with 
a memoir in 1810), an Exposition of the New Testa - 
went, and several other didactic and controversial 
works. 

Gillespie, George (1613-48), a celebrated 
Presbytenan divine, was son of the parish minister 
of Kirkcaldy. He took an active part in the resist- 
ance to Laud’s attempt to force the English service- 
book on the Scots, and in 1643 attended the 
Westminster Assembly as a representative of the 
Presbyterians. He wrote an able work, called 
Aaron's Hod Blossoming, in defence of Presbyterian- 
ism, and was made Moderator of the General 
Assembly just before he died. 

Gillray, James (1757-1815), a caricaturist of 
great merit, was born in Chelsea. He was at first 
a strolling player, then became a successful en- 
graver, and from 1779 till four years before his 
deal h devoted his talents to caricat ure, chiefly of a 
political character. He at, first ridiculed George III. 
and the Court, but, when induced to desist, from 
attacking them, made Fox and Napoleon his chief 
subjects. He was his own engraver. He led a 
very irregular life, and in 1811 became insane. 
Several collections of his caricatures have been 
made, notably that by Thomas Wright, which 
accompanies the Life and Times of Gillray (new 
edition, 1873), 

Gills, or Branch i. E, are the respiratory organs 
of aquatic animals. Since they occur in many 
classes, their form and arrangement is very various ; 
essentially, they consist of a portion of the body 
wall covered by a thin membrane, beneath which 
there is a network of blots 1-vessels, the object of 
this arrangement being to facilitate the aeration of 
the blood. The surface of the gill is often thrown 
into complex folds, so that the surface exj>osed to 
the water is much increased. 

Gilpin, Bernard (1517-83), an English re 
former, called “ the Apostle of the North,” was 
born at Kentmire, Westmoreland. He was educated 
at Oxford, where he was converted to Protestantism 
by the preaching of Peter Martyr. After studying 
at Louvain, he was appointed Archdeacon of 
Durham and rector of Easington, and distinguished 
himself as a zealous reformer. He next became 
incumbent of Houghton-le-Spring, whence he was 
hurried to London by order of Bonner on a charge 
of heresy. He was saved from the stake by an 
accident which befell him on the journey, and 
meanwhile Queen Mary died. He was offered by 
Elizabeth the see of Carlisle ami the provostship of 
his old college (Queen’s), but preferred to remain 
in his parish. He obtained a general licence to 
preach, and made use of it in all the northern 
counties with great success. 

Gilthead, any species of Chrysophrys, a genus 
of Sea Breams, with about twenty species, from 
tropical and subtropical seas. The Ixxly is oblong 
and compressed, and covered with moderate-sized 
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scales ; the spines of the long dorsal can be received 
into a groove. C. aurata from the Mediterranean, 
which was kept by the Homans in their vivaria, 
occasionally strays to our southern coast. Jt is 
about a foot long, silvery-grey above with golden 
bands on the sides, steel-blue below. There is a 
brilliant-coloured spot between the eye, whence the 
generic name (= golden eyebrow). The Giltheads 
feed principally on molluscs. 

Oil Vicente (flourished 15(H)), an early 
dramatist, called the “ Portuguese Plautus,” the 
model of Calderon and Lope do Vega, was born at 
Barcellos, and died at Evorn. He produced in all 
42 plays, about half of which are written both in 
Spanish and Portuguese. They were flrst published 
complete in 1502, and were reprinted at Hamburg 
in 1 834. 

Gimbals are arrangements for supporting 
magnetic compasses or other instruments in a 
horizontal position. They consist of two sots of 
pivots at right-angles to ouch other, fixed in circular 
brass hoops surrounding the instrument, which can 
oscillate in one direction by being pivoted to the 
inner ring, and in a direction at right-angles to the 
first by being pivoted witli the inner ring to the 
outer one. If the centre of gravity of the supported 
instrument be well below the level of the pivots, it 
will remain with the same horizontal aspect, how- 
ever irregularly the outer framework may be tilted. 

Gin, an alcoholic liquor obtained from grain. 
The raw alcohol obtained from this source is re- 
distilled, then flavoured with the necessary material, 
which varies according to the brand, quality, etc., 
and again redistilled. For the flavouring a large 
number of substances are employed, as c.y. angelica 
root, calamus root, sweet fennel, juniper, cinnamon, 
liquorice, etc. It is usually of strength about 20 
“under-proof,” and may not be sold below 35 
“under-proof” [Proof Sfiiut.] When pure 
it should be perfectly clear and colourless. 
Sweetened gin is produced by the addition of small 
quantities of pure sugar syrup to the liquor. 
Hollands yin is a Dutch brand very largely im- 
ported into Great Britain, which is obtained from 
barley-malt and usually flavoured with juniper. 

Gingelly Oil. [Sesame.] 

Ginger, the rhizome of Zingiba/r officinale, a 
perennial monocotyledon, probably native to 
tropical Asia, but now cultivated throughout the 
tropics. It occurs in commerce in two forms — 
“coated,” retaining a brown wrinkled epidermis, 
and “ uncoated,” or scraped and dried or bleached. 
This bleaching is effected by sulphur fumes or 
chloride of lime, or the ginger is often actually 
whitewashed with whiting or plaster-of-Paris. The 
best quality is that from Jamaica. Our total 
imports vary from 1,000 to 3,500 tons annually. 
The chief constituents of ginger are starch, a 
volatile oil to which the odour is due, and a resin 
which gives it its pungency. The younger shoots 
(or “green” ginger) are preserved in syrup as a 
sweetmeat; but the Chinese preserved ginger is 
mainly the product of the Galangal (q.v.). 
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Ginger-beer Plant, a remarkable substance 
acting as the fermenting principle in home-made 
ginger-beer, occurs in yellowish- white, semi-trans- 
parent, gelatinous lumps, and consists of a yeast- 
plant, Saccharomyces pyriformU % the cells of which 
are symbiotically entangled by a coiled sehizomy- 
cete, Bacterium vermi forme. 

Ginger-grass Oil, known ill North and Central 
Indians Kusa Oil, and in Egypt as Idris Oil, is 
also called Oil of Geranium (q.v.). It. is obtained 
from the sweet-scented grass Andropoyon Schwvan- 
thus , and is used medicinally in India, as lmir-oil 
by Arabs and Turks, and in Egypt to adulterate 
attar of roses (q.v.). 

Gingko biloba, often known as <S nlislmria 
adianti folia or the maidenhair tree, is the only 
species of a genus, belonging to the Yew tribe 
( Taxincfc), native to Japan and Northern China. 
It reaches a large size ; has leaves of a unique shape, 
exactly like maidenhair, only thicker, with a long 
stalk and a hi-lobed, truncate, broadly cimcato 
blade ; and bears a seed as large as a plum, though 
not seeding in England, where it is otherwise 
hardy. 

Ginseng, the root of Panax Ginseng, a plant 
belonging to the ivy family, cultivated in Corea 
and Manchuria, and valued in China as a medicine, 
being sold at from (5 to *1(H) dollars an ounce. Its 
forked form may have suggested its possessing 
properties conducive to virility as in the oasis of the 
mandrake (q.v.); hut it lias, in fact, no active prin- 
ciple or medicinal action. The roots of another 
species, 1*. quinqvafoli urn , are imported into China 
as a substitute from the United States. 

Gioberti, Vincenzo (1801-1852), an Italian 
philosopher and political writer, was horn at Turin, 
and educated for the priesthood. He was made 
chaplain by Charles Albert on his accession to t he 
throne of Sardinia, but two years later was im- 
prisoned and then banished on account, of his 
liberal opinions, lie went to Brussels in 1834, 
where for eleven years he was teacher of philosophy 
in a school, and devoted his leisure to his favourite 
studies. His Introduction to the Study of Philo- 
sophy (1839-1840) was Platonic in tendency. After 
publishing some essays, ho began to concern him- 
self with less abstract subjects, writing several 
political works. Of these The Moral and Civil 
Primacy of Italy proposed a confederation of 
Italian princes, with the Pope as their head and 
the King of Sardinia as protector. In JH48, when 
he returned to Italy, he was received with open 
firms by his countrymen, was elected representative 
for Turin, and subsequently became President of 
that Chamber and Prime Minister of Sardinia. He 
soon, however, resigned office, and went on a mission 
to Paris, where he settled and published his work 
on The Civil llenoration of Italy (1851). Although 
ho wrote a book against the Jesuits, and some of 
his works were placed in the Index Expurgatorius, 
Gioberti was by no means a heretic, and his earliest 
work was a defence of the supernatural. 
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Giordano, Luca (d. 1705), an Italian painter 
of very great facility but little imagination, and 
one of the most prolific artists that ever lived. His 
nickname of Fa Presto (“ Make haste ! ") is said to 
have arisen from a frequent exclamation used by 
his father in the days of his son’s j»opularity. The 
latter wju* born at Naples, industriously copied the 
great masters at Home and Venice, and assisted 
Pietro da Cortona, whom he imitated. Madrid, 
Dresden, arid Naples possess the greatest numt>er 
of his works. He painted in fresco the ceiling of 
Han Lorenzo and the Kscurial ; and at his native 
place are to he m k en Christ Driving the Dealer* from 
the Temple (in S. Filippo Ncri) and St. Francis 
Xavier llaptising the Indian* (in the museum). 
Cupid and Psgchc, a series of twelve pictures, is at 
Hampton Court, 

Giorgione (“ Rig George”), the name by 
which Giorgio liarharelli (d. 1511) is generally 
known, was a great painter of the Venetian school. 
He was born near Castol franco, and studied with 
Titian under Giovanni Bellini. He sett hid at Venice, 
where lie soon acquired great fame, and was em- 
ployed to paint portraits of Consul vo di Cordova 
anti two doges. He executed also many frescoes, 
the most famous of which are those painted in 
1 50d~ 7 on the facade of the Fondaco de’ Tedeschi, 
opposite t lie Grand Canal. Much of his work has 
perished, and many pictures by other artists, such 
as Hebastiano del l’iombo, Sehiavone, and several 
painters of the Hreseian and Friulian schools, have 
been attributed to him. Giorgione was probably 
less than <10 at his death, lie was buried at his 
native place, whose church possesses a Virgin and 
Child by him. At the Pitti Palace, Florence, is 
A Cnncrrt , and the National Gallery of London has 
,1 Knight in Armour and The Ilirth of Christ. 
Giorgione followed llcllini in his landscapes, and 
excelled in all the chief beauties of the Venetian 
school. Titian greatly admired him, and was in- 
fluenced by his style; and to him some critics even 
attribute The (\mccrt. Vasari says that Giorgione 
was a skilful singer and lute-player; if so, it is 
a presumption in favour of bis having l>een the 
creator of this great work. The Sleeping Venus of 
the Dresden Gallery remains unchallenged. 

Giotto ( 1 337), t he great Florentine painter 
and architect, was the son of a peasant named 
lhmdone, living at the village of Colle. At ail 
early age he was a pupil of Cimabue (q.v.), and 
probably assisted him at Assisi. About the year 
1291 he was invited to Home by Cardinal Stefan- 
eselii, where t he Novice! la in the portico of St. Peter’s 
is probably his work. Koturriing to Florence some 
two years later, he painted the chapel of the PodestA 
or Bargello, and in the Paradise series of frescoes 
inserted portraits of Dante, Corso Donati, and Bru- 
nette Latini. At Padua Giotto decorated the 
Hcrovegni Chapel in the Arena Church with 38 
frescoes. Dante visited him here, and is thought 
to have suggested subjects to bis friend. The 
painter now probably wandered from city to city, 
lie is known to have been at Naples in 1333, and 
the fresco series there called the St wen Sacraments 
qf the Church have been attributed to him. At 


Assisi he painted a series of 28 frescoes illustrating 
the life of St. Francis, and treated the same subject 
later in the chapel of the Bardi, in Santa Croce, 
Florence. His work here was until recently covered 
by whitewash. As master of works of the cathedral 
and city he designed the famous Campanile, his 
last work. Giotto married, and had six ugly chil- 
dren, and many anecdotes of him have come down 
to us from Boccaccio and others. Among others is 
the story which has given rise to the Italian ex- 
pression “as round as Giotto’s O.” When asked 
by a messenger of the Poj>e to give a specimen of 
his skill, the painter is said to have drawn with a 
pencil dipped in red colour “ a circle so perfect and 
exact that it was a marvel to behold.” Giotto is 
referred to in the Purgatorio of Dante (canto xi.), 
lie was the first great Italian painter who studied 
nature instead of following tradition. He first gave 
expression to faces, and laid on colour with a light 
hand. His numerous pupils, the Giotteschi, carried 
on his work in the same spirit. Ruskin, who con- 
tributed the letterpress to the engravings of the 
Arena frescoes, was never tired of dwelling on the 
merits of this master. 

Gippsland, SO called from Sir George Gipps, 
an early Governor of New South Wales, is the south- 
eastern division of Victoria, Australia. It has an 
area of 13,898 square miles. The chief town is 
Sale. Mining and agriculture employ the inhabit- 
ants. 

Giraffe ( (Draff a Camelopardalis = Camelopard- 
alis giraffa ), an African ruminant from the south 
of the Sahara, sometimes classed with the deer, 
but more generally placed in a family by itself. 
Sir Richard Owen considered that its position was 
between the hollow-horned and the solid-horned 
ruminants, though partaking more of the nature of 
the latter group. The adult male is the tallest of 
living animals, standing from 10 to 18 feet high. 
This great height is principally due to the very long 
neck, which, however, has but the usual number of 
vertebras (7), though these are excessively elongated. 
The back slopes considerably from the shoulder to 
the rump, and gives one the impression that the 
fore limbs are much longer than the hinder ones. 
The elevation at the shoulder is really due to the 
prolongation of the neural processes of the dorsal 
vertebras which serve as points of attachment for 
the muscles of the neck. This will be readily seen 
on examining a skeleton or a picture of one. The 
dentition is like that of oxen, and the tongue is 
prehensile and capable of extension, so that these 
animals can easily procure the leaves which form 
their food. Each limb has hut. two digits, and 
t here are no false toes. The giraffe has two small, 
solid, persistent horns, covered with skin and hair, 
and a bony protuberance in the middle line of the 
face, appearing in old animals as a third horn. 
The colour is a lightish fawn, with darker spots and 
blotches, the under surface is white. The species 
is vanishing, and there is even now great difficulty 
in procuring specimens. 

Gir&ldns Cambrenais, a Welsh writer whose 
real name was Gerald de Barri, was born at a castle 
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in Pembrokeshire about 1140. After studying at 
Paris he was ordained, and as Archdeacon of 
St. David’s distinguished himself by the activity 
with which he collected tithes and attacked 
abuses. In 1176 the see became vacant and the 
long struggle of his life began. His object was to 
become bishop and to secure the ecclesiastical 
independence of Wales. He was twice nominated 
by the chapter and was elected in 1198, but, though 
he appealed to the Pope, he was deposed and a 
Norman bishop appointed. Meanwhile he had 
become one of Henry II.’s chaplains, and in 1184 
accompanied Prince John to Ireland. Two of his 
books, the Topographia and Expugnatio Hibemica , 
give an interesting description of that island at 
this period. Giraldus read them in public at Oxford. 
He was offered every Irish see and also those of 
Bangor and Llandaff, but declined them all. In 
Wales he was a kind of national hero, but was 
opposed by the immoral clergy and the Norman 
barons. He seems to have been a favourite of 
King John, but the influence of Archbishop Walter 
was used to prevent his advancement. His preach- 
ing of the crusade in Wales had been very effective, 
and in Paris he drew large audiences to his lectures 
on canon law. He died somewhere about the year 
1216. His Dc rebvs a sc gestis is a fragment of 
autobiography, and he left several other works, in- 
cluding a Description of Wales , ]tincrarivm Cam - 
hr up, and the lives of several medieval saints 
and bishops. The whole have appeared in 
seven vols. in the Rolls Series, edited by Brewer 
and Dimock. 

Girard, Stephen (1750-1831), a philanthropic 
miser, was born near Bordeaux, and after filling 
every successive rank in the American coasting 
service, finally settled at Philadelphia. Here ho 
made a fortune and established a bank, which ad- 
vanced large sums to the Federal Government 
during the war of 1812-14. He was very mean, if 
not dishonest, in his private transactions, but was 
none the less a public benefactor. He nursed those 
who were sick of yellow fever in 1793, and loft a 
large sum for the building and endowment in 
Philadelphia of a college for orphan boys. The 
establishment was to be strictly unsectarian, and 
was limited to whites. The college has accom- 
modation for over a thousand pupils. 

Girardin, 6mile de (1806-81), a French 
journalist, nicknamed for his political instability 
“ La Girandole ” (weathercock), was born in Paris, 
the natural son of Alexandre de Girardin and 
Madame Dupuy. His 1 tmile (1827) dealt with 
conditions of birth similar to his own. Next year 
he became Inspector of Fine Arts, and now began 
to found several popular journals, the most success- 
ful of which was La Presse. His principles were 
summed up in the motto “Au jour le jour.” He 
killed the editor of the National in a duel. So far 
as he had any consistency, he was a republican, 
and opposed Louis Napoleon's coup d'Uat. From 
1862 to 1870 he edited the LibertS , and in 1874 
founded La France. He was for some years a 
strong Socialist. His dramas were not successful, 
unlike those of his wife '(his first, nee Delphine 
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Gay), author of several tragedies in which Rachel 
acted, and comedies, and of Lettres Parisienncs, 
She had a brilliant salon, but died as early as 
1851. 

Girardin, Francois Saint- Maiio (1801-73), 
French journalist and writer, was born at Paris. 
He had a brilliant student’s career, and in 1834 was 
appointed Professor of Literature at the Sorbonne. 
In 1844 he was elected to the Acad6mio Fran<jaise, 
having published works on German education, 
politics, and literature. His most popular work 
was the Cours de Litt6rature Dramatiquc , which 
attained an 11th edition. His contributions to the 
Journal des Debats, in which ho wrote Orleanisfc 
articles, also appeared in collective form. He was 
a member of the Assembly from 1834 to 1848 and 
again after the fall of the Second Empire. 

Girder is an iron or timber beam capable of 
supporting great loads. The applied load should 
never be greater than one-third of the breaking 
load. A girder intended to carry moving loads 
such as those that traverse a bridge requires to be 
differently designed from those that, only carry 
stationary loads. Girders should be well supported, 
and, if of great length, provision should be made 
for expansion due to temperature. It is usual in 
such cases to fix one end by pivoting, and to let the 
other end rest on a small carriage supported on a 
number of small steel rollers. Cast-iron girders 
have been employed for some years, and are very 
convenient in many cases, but, for heavier work the 
advantage of wrought-iron girders has caused their 
introduction, such being generally built up of two 
parallel booms one above the other and a somewhat 
slender web or lattice-work connecting them. The 
booms themselves are also built up of wrought-iron 
plates, the number of plates necessary at any one 
part of the girder depending upon tho bending and 
shearing stresses at that part. Thus in a long 
plate girder supported at the ends and loaded 
uniformly, the stresses tending to produce bending 
are greatest at the middle and the booms are there- 
fore made thickest at that part by superposition of 
wrought-iron plates riveted together. The stress 
tending to produce shear at any section diminishes 
towards the middle. It is usual to design the web 
or lattice so that it shall stand the shear stress, and 
for stationary loads on the above girder the lattice 
must be stronger towards the extremities. It 
should be noticed that the upper boom is com- 
pressed on loading and the lower boom is extended. 
Wrought iron can stand tension and compression 
equally well, so that the top and bottom booms are 
made of the same sectional area. Solid cast-iron 
girders, on the other hand, have to be made with 
the bottom flange about five times the area of the 
top flange, for cast-iron stands five times as much 
compressive stress as tensile. Increasing tho 
distance apart of the booms increases also the 
power of the girder to resist bending, so that for 
the girder to be of uniform strength throughout 
its length, there is no need to yary the thickness of 
the booms towards the middle if instead they are 
there arranged farther apart. The ordinary bow* 
string girder (q.v.) illustrates this arrangement 
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Girders that are fixed at one end and free at the 
other are called cantilevers , and with these it is 
usual to arrange pairs of cantilevers end to end so 
that they may balance each other. The Forth 
Bridge gives the finest example of the use of canti- 
levers, the spans being built of huge cantilevers 
<100 feet in length with their free ends pointing 
towards each other and arranged to carry a steel 
girder of the ordinary type between them. In the 
cantilever the bending stresses increase from the 
free extremity towards the fixed end. The booms 
are therefore made widest apart, at the piers, 
[Biuikjeh, article and plate. ] 

Oirgeh, the capital <»f a province in Upper 
H&ypt of the same name, is on the left bank of the 
Nile, 60 miles N.W. of Thebes. Here the Mamelukes 
fought Meheinet Ali. There are several mosques, 
and the oldest Roman Catholic monastery in Egypt. 

CKrgenti, near the site of the ancient Agri- 
gent um, is a town on the S.W. coast of Sicily, 60 
miles 8.H.K. of Palermo. It has a cathedral, a 
castle, and a harbour. Rather more than a mile 
from the city are the ruins of several Greek temples, 
(kirn is stored in caverns and exported from Porto 
Kmpedoelo. 

Gironde, a department in the S.W. of France, 
on the Biscay const 8. of the estuary of the same 
same. Its area is 3,700 square miles. Low sand- 
hills or dunes, flanked by lagoons, lie along the 
coast. The chief rivers are the Dordogne and 
Garonne, and Bordeaux is the capital. There is 
much vine-cultivation and some corn-growing, Tout 
there is also a good deal of waste land. Large 
quantities of salt are obtained from the lagoons. 
The trade in wine and fruits is facilitated by the 
Canal du Midi. The manufactures include wax 
candles, chemicals, sugar, porcelain, and tobacco. 
The climate is mild and damp. 

Girtin, Thomah (1775-1802), a painter of land- 
scapes in water-colours, was born in Southwark, 
and early made the acquaintance of J. M.W. Turner. 
He began to exhibit at the Academy in 1794, his 
first subjects being architectural. Mr. Buskin con- 
siders that Turner owed much to him. Most of his 
drawings are in private hands, hut there are 
examples of his art both in Bloomsbury and at 
South Kensington. His panorama of London was 
being exhibited at the time i>r his death, which took 
place soon after his return from Paris, where he 
drew ami etched some fine sketches. 

Gxrton, a college for the higher education of 
women, founded :n llitehin in 1809, and removed 
to Girton, near Cambridge, in 1873. It is under 
the superintendence of a “ Mistress," and seven ladv 
lecturers reside in the college. The other lecturers 
are for the most, part members of the university, and 
the students enter for the public examinations at 
Cambridge. “Degree certificates” are given to 
successful candidates. 

Ghnr&nella, a peculiar organism which builds 
minute twisted calcareous tubes, which have often 
served m the basis of oolitic grains. It has been 


described as a calcareous alga, but is probably one 
of the Foraminifera (q.v.). 

Gittlio Romano (d. 1546), the name generally 
given to Giuuo dei Gianuzzi (sometimes also 
called Pipfi), Raphael’s best pupil, was born at Rome 
between 1490 and 1500. He was apprenticed to 
Raphael in his early youth, and assisted the master 
in the Vatican. As one of his executors he also 
received some of his implements ami works of art. 
Though known as “the Roman,” Mantua was the 
scene of much of his best work. Here in the 
Palazzo del T6 he executed his great fresco The 
Defeat of the Giants , and also decorated the cathe- 
dral and the ducal palace with similar works. He 
was about to go to Rome to take up the position of 
architect of St. Peter’s when he died. Giulio was 
an engineer as well as painter and architect. He 
drained the marshes round Mantua and protected 
it from inundations. Of his pictures The Martyrdom 
of St. Stephen is at Genoa ; Florence (the llfiizi) has 
his own portrait and several other works ; the Louvre 
contains Venn* and Vulcan, A Nativity , and other 
examples ; and in the National Gallery is The Infancy 
of Jupiter. At Rome there are several of his 
Madonnas and the work in the Vatican {The Hattie 
of Constantine, The Apparition of the Cross , etc.), 
which he completed for Raphael. Connoisseurs 
award him much of his master’s spirit, but not his 
grace. 

Givaros (Jivahos, Xivarob), a powerful Indian 
nation of Ecuador, where they occupy the forests 
on the eastern slop(; of the Andes along the banks 
of the Pauto and other northern headwaters of the 
Amazons. They arc a tall, vigorous people, very 
fierce and warlike, occupied chiefly with fishing and 
hunting, and also raising large lauds of swine. In 
battle and on festive occasions they wear attached 
to a long tress of the hair the heads of the enemy 
slain by their own bands, prepared with much skiil 
and reduced to about the size of a large apple by 
extracting all the bones from their integument. 
The usual arms are iron and wooden spears and 
darts, besides the blow-pipe, with which poisoned 
arrows are shot to a great distance with surprising 
accuracy. The dress is reduced to a simple loin- 
cloth, dyed a deep yellow, and the whole body is 
usually painted a yellowish-red and streaked with 
long black lines. The Givaro language is ex- 
tremely harsh, and entirely different from the 
Kioina, which is the current speech of most of the 
other Indians in the eastern parts of Ecuador. 
Hitherto these primitive wild tribes had kept 
entirely aloof from the whites and other settled 
populations; but about 1870 some French mis- 
sionaries penetrated amongst them, and established 
a central station at Gualaquiza on the Rio Rosario, 
95 miles 8.E. of Cuenca. {Annales de la Propaga- 
tion de la Foi, September, 1871.) 

Gizeh ( Ghizeh ), a town in Egypt, capital of a 
province of the same name, stands on the W. bank 
of the Nile, nearly opposite Cairo. Artificial egg- 
hatching has been carried on here from time im- 
memorial. Five miles to the W. are the Pyramids 
(q.v.). 
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Gl acial Period, the earlier portion oC the 
Pleistocene (q.v.) period, during which a gradual 
refrigeration of climate, of which we have evidence 
in the mollusca of the Pliocene, became intensified 
in the northern hemisphere until an ice-cap de- 
scended from the pole into the centres of Europe 
and North America, to Saxony in the one case and 
to about lat. 39° N. in the other. The underlying 
rocks, where hard enough to retain them, show not 
only polished surfaces, but striae, evidently the 
work of land- ice, mainly in one direction in each 
district. In the thick accumulation of “till” or 
unstratified boulder-clay (q.v.), which commonly 
rests on these polished and striated surfaces, the 
boulders derived from a distance are found to have 
come from che direction indicated by the striae. The 
ice-cap seems to have been from 0,000 to 7,000 feet 
thick in Norway, filling the Baltic, the German 
Ocean, and the Irish Sea ; 5,000 feet in the north- 
west of Scotland ; and nearly 1,500 feet in the 
Harz. Scandinavian boulders are frequent in the 
boulder-clay of East Anglia. The southern margin 
of the sheet seems in Europe to have passed from 
the neighbourhood of Nijni Novgorod and Kieff 
across Galicia and Silesia to the Kiesen-Gebirgo 
and Erz-Gebirge, the Harz, Hanover, Holland, the 
Thames, and the Bristol Channel. That of the 
American sheet is marked by a series of mounds or 
kames that have been traced from the coast of 
Massachusetts for over 3,000 miles across the 
continent. 

'Beds of peat and stratified sands and clays 
occurring at various levels in the boulder-clay, and 
containing the bones of land animals, point ap- 
parently to various prolonged episodes of a more 
genial climate known as interglacial periods. Thus, 
whilst owing to the cold we find the arctic species 
of birch and willow far south of their present 
limits, Pecten islandieus and other arctic shells in 
^Scotland, the woolly mammoth (q.v.) in Italy, the 
reindeer in Switzerland, and the musk ox in the 
Pyrenees, during these warmer periods we find 
plants of temperate latitudes migrating to Siberia, 
and the hippopotamus, lion, hy&ma, and porcupine 
travelling northwards into Central Europe. 

Whilst during the culmination of the Great Ice 
Age or period of first glaciation, much of north- 
west Europe seems to have been at a higher level 
relatively to the sea than it has ever occupied since, 
it seems afterwards to have been lowered beneath' 
an ice-laden sea, until shells could be deposited 
at least 1,350 feet above present sea-level on Moel 
Tryfaen in North Wales. Then an upward move- 
ment to existing levels took place with long pauses, 
during which the various lines of raised beaches 
(q.v.) were formed, which fringe the coasts of 
Scotland and Norway. Before the close of the 
Great Ice Age man seems to have appeared in 
Europe, for his flint implements occur with the 
bones of arctic animals in Central France and 
beneath glacial deposits in various parts of 
England. 

Glacier is a stream of ice that flows down the 
valleys in high alpine regions by its own weight 
and by pressure of snow from above. In warmer 


climates they must be sought for at high altitudes, 
about lfi,(XK) feet near the Equator, from 1,000 to 
2,000 feet in New Zealand, and from 4,000 to 0.000 
feet in Switzerland ; but in higher latitudes, such as 
Greenland, the ice comes down to sea-level. Ice- 
bergs are formed by fracture of the ice sheet as it 
passes into water. There remains much to ho 
discovered concerning the nature of glaciers. It is 
generally in motion, the rate of progress varying 
much with the locality. Valuable experiments 
were made on the Mcr de glace near Chamonix by 
Forbes, Tyndall, and others. It. was found that 
this particular glacier moved at an average rate of 
1 foot 10 inches per day. In Greenland 21 feet per 
(lay is a fair average. As with rivers of wuter, the 
rate of motion at the sides is less than that in tho 
middle on account of retardation by friction. 
Similarly where the bod is narrowest the glacier is 
generally deepest. A steep glacier flows mores 
rapidly than one of gentle slope. If the bed is 
ridged along its length, more or less parallel cracks 
or crevasses appear on the surface. When the 
ridges are transverse, the crevasses are transverse. 
If the bed is much broken, both longitudinal and 
transverse crevasses may occur. It is probable that 
sharp depressions in the bed produce crevasses on 
the under surface of the glacier, which is thus 
rarely continuous throughout its mass. Sudden 
lowering of the bed produces an i erf all , the glacier 
here being broken up into pinnacles and irregular 
blocks separated by crevasses of great width' and 
often profound depth. Fresh snow may in many 
cases cover the crevasses, but unless the snow is 
very thick slight depressions of its surface will 
indicate the positions of tho hidden crevasses. It 
is probable that the curiously continuous flow of 
glaciers is due to the process of regulation first 
pointed out by Forbes ; ice under pressure is liable 
to become liquefied, ami will freeze again when 
pressure is removed. If, therefore, the stream of 
ice has to pass over an obstruction, pressure from 
behind will cause partial liquefaction of those part s 
that are subjected to tho greatest stress ; flow is 
thereby rendered easier, and after the obstruction is 
passed the ice becomes solid again. A glacier is fed 
by snow from high altitudes forcing its way down 
tho hollows first as hard snow or nei ?<?, but gradually 
hardening under pressure until it becomes ice, and 
tributary streams may unite and so form the main 
glacier. Where it leaves the steeper parts of the 
mountain its weight will generally cause fracture, 
and crevasses that are technically termed berg- 
schrunds will mark off the glacier from the neve or 
steeper ice. 

Depending upon various conditions of the glacier, 
crevasses in their passage downwards with tho ice 
become more or less oblique ; they may close up or 
may become enlarged. 

Moraines are heaps or lines of stones and boulders 
that have fallen upon the glacier and have been 
carried down by the stream of ice. Medial moraines 
lie along the centre line of the glacier. Lateral 
moraines lie along its edges. Terminal moraines 
are carried forward to the lower end of the glacier, 
and sometimes pass far down into the valley. 
When two glaciers meet, it frequently happens that 
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two of their lateral moraines meet, forming a 
medial moraine down the main glacier. Moraine 
heaps may be so great as to hide all traces of 
glacier, and it is sometimes difficult to tell whether 
ice exists under the mass of boulders. 

Temperature conditions assign a lower limit to 
the glacier, which may thus change in position. 
Though the glacier never flows backwards, its 
lower extremity or snout may seem to do so by 
being dissolved away more rapidly than the ice 
stream creeps downwards. Fluctuations in the 
length and depth of glaciers are observed to take 
place in |>eriods extending over many years. The 
plate facing page 98 shows a glacier at a period 
of shrinkage. 

Many watercourses may be carved out in the 
glacier, vertical plunges or mmilim occurring where 
the water falls down perpendicular shafts in the 
ice, these probably shirting initially as crevasses 
and wearing down under the action of the water. 
Lake basins may also bo occasionally formed in 
the ice, and present a source of danger in critical 
situations, where the ice walls enclosing them are 
not sufficiently strong to withstand the fluid 
pressure. The catastrophe of 1892 at St. Gervais in 
the Huuto-Savoie is partially explained by this 
fact. 

Gladbach, a town in Rhenish Prussia, lfi miles 
W. of DflMHchlorf. It wjis formerly the centre of a 
linen trade, bnt now chiefly manufactures cotton. 
Other industries are bleaching, dyeing, paper- 
making, nml brewing. The town is very old, and 
has a church some parts of which date from the 
8th century. Mdnchen-Gladbaeh is to he distin- 
guished from Borgisch-Gladbaeh, a much smaller 
place, 8 miles N.E. of Cologne, where drag-nets are 
made, and there are zinc-works. 

Gladiator, one who fought, in tho amphitheatre 
at Rome with a sword ( : glad'm s') for the amusement 
of the people. The first gladiator show hold at 
Rome was that given by Marcus and Decinius 
Brutus in 264. n.c. on the occasion of their fat hers 
funeral. After they became a form of public en- 
tertainment they usually took place in the amphi- 
theatre. U nder the cm perors they i ncreased greatly 
in number and magnificence, as many as ten 
thousand gladiators being exhibited in honour of 
Trajan’s victory over the Dacians. They were 
finally suppressed by Theodoric (000 A.D.). Gladia- 
tors were usually slaves, captives, or condemned 
criminals, but. under the emperors senators, knights, 
and oven women, took part in the combats. Before 
a show took place, a bill was displayed, giving 
particulars concerning the contests. The gladiators 
engaged in a preliminary combat with wooden 
swords, before the real struggle began. They were 
called by different names, according to their dress 
and equipment and the manner in which they 
fought. When a gladiator was wounded, he was at 
the mercy of the spectators, who could save his life 
by turning down their thumbs or cause his instant 
execution by pointing them upwards. Palms were 
awarded to the victorious combatants. 

Gladiblua the name of a genus comprising 
about 90 species, belonging to the Iris family, 


natives of South Africa and the Mediterranean 
regions. They have fleshy corms, sword-like, dis- 
tichous leaves (whence their name), and spikes of 
showy, monosymmetric flowers with a funnel- 
shaped, curved, or arched perianth-tube, and three 
stamens placed posteriorly. The slender style 
divides into three petaloid stigmatic segments, 
much as in Oroous. The plants grow three or four 
feet high, are perennial, can be multiplied by off 
sets from the corm, and hybridise freely, so that a 
multitude of sorts are in cultivation. 

Gladstone, Right Hon. William Ewabt, 
was born in Liverpool in 1809. He was educated at 
Eton and Christ Church, Oxford, where he was 
one of the most brilliant opponents of Reform and 
Emancipation ; and it was as a Tory that he was 
elected for Newark in the first reformed Parliament 
(December, 1832). He soon made himself a posi- 
tion in the House, and in two years was made a 
Junior Lord of the Treasury by Sir Robert Peel. 
A year later he became Under-Secretary for the 
Colonies. In the second Peel Ministry he was suc- 
cessively Vice-President and President of the Board 
of Trade, and the revised and reduced Customs 
Tariff of 1842 was understood to be mainly his 
work. But he resigned in 1845 on the question of 
tho proposed Maynooth grant, to which he was 
opposed. In the previous year he had been en- 
trusted with the carrying of the Railway Bill, which 
provided for cheap trains and permitted the erection 
of electric telegraphs. He now retired from Parlia- 
ment for a year ; and thus was brought to a close 
his first period — that of “firm and unbending 
Toryism.” The second, commencing with his elec- 
tion for Oxford University (1847), was one of 
transition. So long as his old chief lived, Gladstone 
did not call himself a Liberal. The measures, 
however, which he supported were of a truly liberal 
nature — the Removal of Jewish Disabilities, the 
Repeal of the Navigation Laws, and, above all, the 
Abolition of the Corn Laws. As Colonial Secretary 
he had also to do with the changes that were made 
in the government of dependencies. In 1851, a 
year after the death of Peel, he definitively separated 
himself from his old associates, and became Chan- 
cellor of the Exchequer (December, 1852) in the 
coalition of Whigs and Peelites under Lord Aber- 
deen. His speech on the affairs of Greece in 1850 
had finally established his position as one of the 
first of living orators ; and his attack on Disraeli’s 
Budget two years later proved his great ability as 
a financier and brought about the fall of the Derby 
Government. His first Budget speech enhanced 
his reputation, and in the Palmerston Cabinet, 
which succeeded the coalition, he continued to 
hold the Chancellorship. Considering himself, 
however, bound to oppose inquiry into the conduct 
of the Crimean War, he retired with the other 
Peelites in a few weeks. Mr. Gladstone also 
opposed Palmerston’s Chinese policy, and joined 
the Conservatives in defeating the Conspiracy to 
Murder Bill. In 1858 he was sent to Corfu as High 
Commissioner to negotiate for the reunion of the 
Ionian Islands to Greece. For a third time, during 
the years 1860-1866, he wa s Chancellor of the 
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Exchequer, first under Palmerston and then under 
Earl Russell. During this period he carried the 
Post Office Savings Bank Bill, the Repeal of the 
Paper Duties, and some remissions in taxation 
rendered possible by the commercial treaty with 
France. He now also first came into collision with 
the House of Lords, and emerged triumphant. In 
consequence of his growing Liberalism he lost his 
seat for Oxford University, and had to migrate to 
South Lancashire. In 1865, when Russell became a 
peer, Mr. Gladstone became, for the first time, leader 
of the Liberals in the House of Commons. In that 
capacity he introduced but failed to carry a 
Reform Bill, while in opposition he effected the 
abolition of Church Rates, and carried a resolution 
in favour of the Disestablishment of the Irish 
Church. On this question the General Election of 
1868 was fought ; and, though Gladstone lost his 
seat for South Lancashire, his party won the day, 
and, being elected for Greenwich, he became Prime 
Minister. During the six years which followed, the 
Jrisli Church Act (1869), the Education Act and the 
first Irish Land Act (1870), and the Ballot Act (1872), 
were placed on the Statute-book; and the pur- 
chase of commissions in the army was abolished 
by royal warrant. The settlement of the A lab am a 
claims by arbitration made the Ministry somewhat 
unpopular, and the Irish University question (on 
which Mr. Gladstone had long changed his views) 
proved fatal to it. The Liberal Premier resigned, 
nut resumed office until the General Election, when, 
being defeated, he went into opposition. During 
the early days of the Conservative Administration 
lie laid down the leadership of his party, but was 
roused by accounts of Bulgarian atrocities to enter 
upon a fervid denunciation of Lord Beaconsfield’s 
foreign policy. In the General Election of 1880 he 
attacked and carried the Conservative constituency 
of Midlothian, and, having obtained a majority in 
the constituencies, became First Lord of the Trea- 
sury and Chancellor of the Exchequer. He resigned 
the latter office three years later, and had his first 
serious illness in the autumn of 1884. In 1881 was 
passed a Coercion Bill, and, after a struggle with the 
House of Lords, a second Irish Land Bill ; but the 
Irish were not conciliated, and the Phoenix Park 
murders were followed by a Prevention of Crimes 
Act and an Arms Act, giving further powers to the 
Irish executive. The Arrears Act, another attempt 
at conciliation, was also passed. The Egyptian 
question was yet more thorny than the Irish. The 
rebellion of Arabi was crushed, and Alexandria 
bombarded ; but revolt in the Soudan followed. 
Hicks Pasha was defeated and killed ; and General 
Gordon, when sent out, was poorly supported, and 
finally perished at Khartoum before the relieving 
expedition could reach him. Frequent votes of 
censure were moved in the Commons, and some of 
them nearly carried. Meanwhile, a new Franchise 
Bill was brought forward and carried through the 
Commons, but was rejected by the Lords, because 
not coupled with a Redistribution of seats. A 
violent agitation followed in the autumn (1884), 
bat a compromise was arrived at, and the Redis- 
tribution scheme appeared early in 1885. After the 
passing of these measures, which had temporarily 


reunited the Liberal party, dissensions again broke 
out, and the defeat on the Budget question in May, 
1885, was looked upon as a welcome deliverance. 
The Conservatives (in a minority) held office till 
after the General Election of 1885, when Mr. Glad- 
stone obtained their defeat on the Allotments 
question, and for a third time became Premier. 
He held office for a few months only, as his 
change of opinion on the Irish question alienated 
some of his supporters. The Horae Rule Bill of 
1886 was defeated, and the country ratified the 
decision of their representatives. Now followed six 
years of Anti-Home Rule Government, during which 
Mr. Gladstone, in spite of his years, continued to 
lead the Opposition. In the General Election of 
1892 he was triumphant;, and for the fourth time 
became head of tho Government. A Homo Rule 
Bill was introduced, but was thrown out by the 
House of Lords, and in 1894 ho retired from public 
, life. He reappeared, however, on a public platform 
in 1896, in connection with the Armenian agitation. 

He died in 1898, and was accorded a public 
funeral at the expense of the State. As a zealous 
Churchman lie wrote on the relations of Church and 
State ; attacked Romanism ( The Vatican Decrees , 
1875) ; Vaticanism (1875) as a political force ; and 
did battle with the Agnostics. In 1858 he pub- 
lished Studies in Homer , and wrote similar works 
on the subject in defence of the personality of the 
poet and the unity of the works attributed to him. 
Juvcntus Mundi appeared in 1869. In 1903 Mr. John 
Morley published his Life of Gladstone, 


Gladstone’s Law, in Optics , is the statement 
of a connection between the? refractive index of a 
transparent medium and its density. Jt states that 
the excess of the refractive index above unity of any 
such substance, whether solid, liquid, or gaseous, is 
proportional to its density. If g be the refractive 
index and p its density, then for the one substance 


~ — is a constant quantity. It may be deduced 

from physical considerations if the substance be 
supposed to consist of refracting molecules of 
constant indexes distributed through the ether, 
their average distance apart depending upon the 
density of the substance. 


Glagolitic, an old Slavonic alphabet, so called 
from glagoly the name of the letter G. The letters 
are of peculiar form, quite different from those of 
the ordinary Slavonic alphabet invented by the 
apostles Cyril and Methodius. They are of un- 
certain origin, being attributed by some to St. 
Jerome, by some derived from the cursive Greek 
script, and by others connected with an old Albanian 
system of which nothing further is known. None 
of those hypotheses has met with general accept- 
ance ; but it appears certain that Glagolitic is older 
than Cyrillic. At least the language of the old 
Glagolitic MSS. is of more archaic form, and all 
Slav palimpsests show the Cyrillic written over the 
Glagolitic texts. At present Glagolitic, being of 
somewhat rigid form, is little used, and mainly 
restricted to the religious writings of the Dalmatian 
Slavs. (Dr. M. Gaster, Jlchester Lectures on Greek 
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md Slanmie JJteratnre, London, 1887 ; Canon Isaac 
Taylor, in A rchiv fur Slavitche Philolagic , v. p. 15>1.) 

Glaisher, James, the founder of tlic Meteoro- 
logical Society, was born in 1800, In bis youth he 
wan employed in the Irish Ordnance Survey, and 
was three years in the Cambridge Observatory. 
In 1840 he was made superintendent of the meteoro- 
logical department of the Greenwich Observatory, 
and hold that position till 1874. In conjunction with 
Mr. Cox well, the aeronaut, he made numerous balloon 
ascents, and once reached a height of nearly seven 
miles, the greatest yet attained. On this occasion 
he nearly lost his life. He wrote several scientific 
works, and completed the Factor Tables of Burek- 
bardt and Dase. He died in 1903. 

Glamorganshire, a southern county of Wales, 
having the Bristol Channel on the 8. and S.W., 
Brecknockshire on the N.,Caermarthen on the N.W., 
and Monmouthshire on the E. Its area is 855 
square miles. The northern part of the county 
is hilly, and is a rich coal-field. The southern 
is cornjwxed of fertile valleys, among them the 
beautiful Vale of Glamorgan, and 1ms a soil 
favourable for the growth of corn. The chief 
rivers are the TaiT, the Neath, and the Tawe, and 
the largest, towns Merthyr-Tydvil, Swansea, and 
Cardiff. Ironstone, anthracite, and limestone are 
among the minerals obtained from the soil. There 
is good pasture-land, and much butter and cheese 
is made. The castles of Oystermouth and Caerphilly 
date from tin* Middle Ages, and Romnn remains are 
to be seen. The county of Glamorgan is represented 
by five members of Parliament. Pop. (19 1), 890,022. 

Glance. A number of minerals, chiefly the 
“sulphides,” are designated by the name “glance” 
— caj. copper glance, silver glance, cobalt glance, 
etc. The term is derived directly from the German 
gUinzcn, to shine or glitter, and is therefore only 
applied to certain substances which exhibit a high 
lustre. 

Glanders, Farcy, Equinia, a disease which 
especially affects the horse tribe, but occasionally 
occurs in man and some other animals. It is 
characterised by t he appearance of nodules in the 
mucous membrane of the respiratory tract (particu- 
larly that of the nose), the lymphatic glands are 
also affected, and the skin is sometimes involved. 
(Farcy buds, *er Farcy.) The nodules and tubercles 
shortly after their first npjiearanco begin to break 
down, and ulcers are formed which exude n viscid 
purulent secretion. The onset of the disease is 
heralded by considerable febrile disturbance, and 
the animal affected bocomes prostrate, and may 
die within a few days, more usually, however, after 
the lapse of a fortnight or three weeks. In the 
horse, and occasionally in man, the course of the 
malady is much prolonged, and these cases of 
chronic glanders are sometimes followed by 
recovery. Glanders has been in recent years shown 
to be a germ disease ; the specific organism is called 
the bacillus mallei. Glanders is one of the diseases 
of animals that comes within the scope of the Con- 
tagious Diseases (Animals) Acts. There is no doubt 
that much may be done in the way of preventing 


the spread of the malady from diseased to healthy 
animals (prompt removal and destruction of 
glandered horses, disinfection, etc.). The disease 
was especially prevalent in London in the year 
1893, sometimes as many as fifty horses being 
destroyed by it in the course of one week. The 
stamping out of t he malady is of importance, not 
only on account of the ravages which it works in 
the horse tribe, but also to obviate the danger which 
the prevalence of the equine disease implies to 
stablemen, coachmen, and others, who are by the 
nature of their avocations brought into contact with 
horses. 

Glands. 1. A secreting gland in its simplest 
form consists of a folding in of a mucous membrane, 
forming a kind of pocket or tubular depression, 
lined by a series of epithelial cells (secreting cells) 
which arc continuous with the epithelium of the 
mucous membrane. Each depression is surrounded 
by a network of capillary blood-vessels, and the 
secreting cells abstract from the blood the material 
which they elaborate, and then pass it on into the 
tubule to be discharged as the secretion of the gland. 
'The glands of the stomach, the glands of Lieber- 
kubn in the intestines, and the sweat glands, may 
lie cited as examples of such simple tubular glands. 
In the compound tubular glands (salivary glands, 
pancreas, Brunner’s glands of the duodenum, and 
mammary glands) the structure is more compli- 
cated ; there are a scries of main tubes which 
divide and subdivide, the whole series of tubes 
being lined as before with epithelium, but the 
function of secretion is limited to the ultimate 
divisions of the system of tubes, the main channels 
serving merely to conduct the secretion to the 
surface, and being called ducts. A third group, 
the aggregate or racemose glands, may be alluded 
to; in these each main duct branches out into a 
series of vesicles or acini, constituting what is 
termed a lobule, the whole gland being thus made 
up of a system of lobules. The meibomian glands 
of the eyelids may be given as an example of this 
type of structure. The term gland is sometimes 
applied to certain structures in no way allied to 
the ordinary secreting gland—- e.g. the lymphatic 
glands, thymus gland, pineal gland, etc. (Glands, 
diseases of, see Lymphatic Glands.) 

2. Glands, in mechanical Engineering, are collars 
of metal surrounding cylindrical pieces, such as 
piston-rods, for the purpose of keeping them in 
place. They are frequently made to act as covers 
for stuffing-boxes, in which oil-soaked asbestos- 
rope, or other lubricative picking, is compressed so 
as to make an air-tight joint, through which the 
cylindrical rod may move. [Stuffing-boxes.] 

Glanyill, Joseph (1639-80), an able writer 
who defended the belief in witchcraft, was born at 
Plymouth and educated at Oxford. He was at first 
a Nonconformist, but after the Restoration obtained 
several Church benefices, and was rector of Bath 
Abbey for 20 years. He was also chaplain to 
Charles II., and Prebendary of Worcester. A friend 
of Baxter, Cudworth, and More, he was one of the 
first fellows of the Royal Society. His fame rests 


Gian villa. 


Glasgow. 


C 103 ) 


upon The Vanity of Dogmatising (1(5(11), in which 
was anticipated the invention of the electric tele- 
graph, and Hume's theory of causation ; and 
Skrpsis Scientifiea , a reissue of it, in which he 
advocated scientific as opposed to scholastic 
methods of reasoning. In his Saddueismus 
Triumphatns (1671). and in a previous work, he made 
tm ingenious attempt to prove the existence of 
witches, and maintained that a disbelief in them 
necessarily involved atheism. He himself thought 
he had heard spectral drummings and seen super- 
natural manifestations in the house of a Mr. 
Mo rapes son, at Tedworth, Wiltshire. 

Glanville, Ranulf i>e (d. 1190), justiciar of 
England in the reign of Henry II., and reputed 
author of the Latin treatise on The Jam's and 
('a stems of England, is said to have been born near 
Saxmundham, Suffolk. As sheriff of Lancashire, 
he was one of the leaders of the army which 
flefeated the Scots at Alnwick (1174), and after 
holding several other positions of trust he was 
named justiciar (or chief minister) in 1180. He 
was of great use to Henry in the war with his sons, 
and when Richard I. came to the throne he lined 
him and made him go on crusade. He died before 
Acre. The legal treatise is sometimes ascribed to 
his nephew, Archbishop Hubert Walter (q.v.). 

Glarns, one of the Swiss cantons, situated be- 
tween Schwyz and St. Gall, and bounded on the 
south by Orisons. The river Lintli, rising in the 
Tod i berg, flows north-eastward to the lake of 
Wallenstadt, which is connected by means of a 
canal with the lake of Zurich. The canton is 
mountainous except in the north, the Todi, 11,7(55 
feet in height, being the highest point. Pasturage 
is good, and schabzieger, a green cheese, is made. 
In the valleys much fruit is grown. The area of the 
canton is 207 square miles, Glarus, whore Zwingli 
preached for some years, is the capital. Protestants 
form a large majority of the population. 

Glaaerite consists of sulphate of potassium, 
K.jS 0 4 , which occurs naturally in thin prismatic 
crystals, especially in the neighbourhood of 
Vesuvius. It is also known by the name of 
“ arcanite.” 

Glasgow, the largest town in Scotland, and t he 
second in Great Britain, stands on both sides of the 
river Clyde. The greater part of it is in Lanark- 
shire ; but it also overlaps Renfrewshire in the 
south-west. It is 45 miles from Edinburgh, and 
about 406 miles from London, which is reached by 
rail in 9 hours. 

History, The origin of ttie name is unknown. 
The Romans had a station on the Clyde, near the 
site of the town, which became the seat of the 
bishop in the sixth century. In 1450 Bishop 
Turnbull obtained a charter ; and the same prelate 
founded Glasgow University. In 1638 the Pres- 
byterians asserted in the city the independence of 
their kirk. Glasgow also seems to have benefited by 
the invasion of Scotland by Cromwell. Two great 
fires consumed part of it in 1652 and 1677. It 
became the head-quarters of the Covenanters, and 


was violent in its opposition to the Act of Union, 
When, however, the advantages of mi in creased 
trade began to be felt the city became very loyal 
in its sentiments, though in 1811b and again in 
1848, there were trade riots. In 1001 a great Exhi- 
bition was held. 

Trade. Trade-guilds were organised in 1516. 
Bleaching and calico-printing began here earlier 
than in Lancashire. The dyeing of Turkey-red 
had its origin at Glasgow in 1785, and here also 
bleaching-powder was invented by Charles Ten- 
nant in 1798. These, with spinning and weaving, 
formed until the 19th century the chief industries 
of the place. Ship-building on a large scale was 
begun about 1812, when the steamer Comet began 
to ply between Glasgow and Greenock. The 
tonnage yearly made amounts to about 300,000. 
Sometliing like £1,000,000 annually is taken in 
customs’ dues. The iron industry has flourished 
since the patenting of Neilson's hot blasts in 1828. 

Ituildings. The cathedral, in the early Gothic 
style, was begun about 1200, and finished in the 
middle of the 15th cent ury. Its area is 319 feet by 
63. The spire, rising from a central tower, is 225 
feet high. The crypt under the choir is distin- 
guished by the splendid ornamentation of its 
pillars and doors. In 1854 the whole building was 
repaired and restored under Government super- 
vision. There arc numerous well-built modern 
churches, a handsome Royal Excluirige, post-oflloe, 
and city chambers, all of very recent date. Fine 
statues are to bo seen in George Square and else- 
where, including figures of two Glaswegians, Lord 
Clyde and Sir John Moore. On the north of the 
Clyde is Glasgow Green ; and there are throe public 
parks in different parts of the city. 

Institutions, etc. The University buildings, 
designed by Sir Gilbert Scott, were opened in 1870. 
There were upwards of 2,000 students in 1908, 
divided into four “ nations.” There are 10 professors 
of subjects included under arts, mid 12 of medicine. 
Besides the usual degrees, that, of Master of 
Surgery (C.M.) is given, and a certificate entitled 
Literate in Arts (L.A.) is awarded to students 
who have attended two sessions. The University 
joins with Aberdeen in sending a Member to 
Parliament. A Rector is elected every three years 
by the students. By the help of the Snell exhibi- 
tions some of them are enabled to go to Oxford 
after finishing their course. The Library dates 
from the 15th century, and receives ari annual 
giant from the Treasury. Dr. W. Hunter in 1 781 
left a valuable collection of books, coins, et c., to the 
University. Among Glasgow men have been John 
Major, Bishop Burnet, Dr. R. Simson, .Smollett,, 
Adam Smith, Thomas Campbell, Lockhart, Sir W. 
Hamilton, and Archbishop Tait. 

The Glasgow and West of Scotland Technical 
College, founded in 1886, has more than 2,000 
students. St. Mungo’s College and Anderson’s 
College are for medical students, and there are 
numerous other educational establishments. The 
chief charitable institutions are the Royal Infirmary, 
the Western Infirmary, and the Victoria Infirmary. 

There are three fine railway-stations : St. Enoch’s, 
the terminus of the Glasgow and South-Western i 
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(be Central Station of the Caledonian; and the 
North British Station. There are also underground 
lines in connection with the North British and 
Caledonian. Thirty-one miles of tram-lines have 
been laid down, and transit by water is provided 
in the river-steamers. The Clyde is crossed by ten 
bridges, and there is a tunnel under the river, 
which encircles the centre of the city. 

Government of the City . The Provosts or Baillies 
were at first selected by the Bishops of Glasgow, 
and when the Church lands were seized by the 
Crown the right of choosing them was sold to two 
nobles. In 1030, however, Glasgow became a free 
royal burgh. From that time till 1833 municipal 
government was in the hands of the guilds. By 
the Burgh Keforrn Act the number of town 
councillors was fixed at 30, besides the dean of 
guild and the deacon-convener. The area of the 
burgh having widened, there are at present 48 
members. Glasgow has 7 representatives in 
Parliament, besides the members for Go van and 
Partick. 

The lighting of the streets is now in the hands 
of the Corporation. The water-supply is obtained 
from Looh Katrine, and flows into a reservoir 7 
miles from the city and 70 acres in extent. The 
City Improvement Trust has spent about two 
miUion pounds within the last twenty-five years. 
Population (estimated in 1000), 872,100. 

Glass may be defined as a hard, brittle, trans- 
lucent, or transparent substance, consisting chemic- 
ally of a mixture of silicates of various metals. 
It may be artificial or natural, many igneous rocks — 
z.g. obsidians—being essentially glasses. The name 
is, however, usually confined to the artificial pro- 
duct. The derivation of the term seems still n 
matter of doubt, and the Latin glacics (ice), the 
Gallic glassum (ainlier), and the Anglo-Saxon 
glienian (to shine), have all been advanced as the 
source of the present word. The discovery of glass 
dates back to very ancient times, and was in all 
probability accidental. The earliest scat of its pro- 
duction was most probably Egypt,, where there is 
reason to believe the process was known about 

4.000 years ago. Thus, in some Egyptian tombs at 
Beni Hassan occur paintings representing glass- 
blowing, which are referred to a date at least 

2.000 years B.c., while some specimens of glass 
found have been speculatively assigned to dates 
varying from 1500 b.c. to 25Q0 b.c. The Chinese 
also were acquainted with the substance some 
hundreds of years before the Christian era, but 
their knowledge was probably derived from the 
Egyptians. The latter people also understood the 
art of colouring glass by the admixture of metallic 
oxides, and the analyses of ancient glasses show 
that copper, cobalt, and many other oxides used 
still for the same purpose were the materials they 
employed. Coloured glass beads and rings (ftlain 
%eidyr) found amid early Druidical remains, have 
been adduced as evidence that the art was known 
to the early Britons, but it seems more probable 
that these were obtained from the traders who 
visited Britain. This is also supported by their 
resemblance to other beads, etc., which, as well as 


vases, are found around the Mediterranean, and are 
of Phoenician origin. The latter people it is believed 
obtained their knowledge of the manufacture 
directly from the Egyptians. The first mention of 
glass-making among the Greeks is by Aristophanes, 
and the industry was not practised to any great 
extent before the present era. Among the Homans, 
however, it very speedily spread, and the art was 
carried to a very high degree of perfection, glass 
becoming an article of comparatively common usage 
for domestic as well as decorative and ornamental 
purposes. Pliny mentioned that they used soda 
in the manufacture, which is borne out by the 
analysis of Roman glass, which shows the com- 
position to be not far different from that of our 
plate-glass. They also exported the article, as pre- 
cisely similar glass is found in Britain and other 
countries ; the glass drinking vessels known to the 
Welsh, and mentioned by Llywarch Hen and other 
6th century poets, being attributable to this or to 
their manufacture by the Romans in Britain — the 
Welsh name gwydr being derived from the Latin 
r it rum. The Romans were also proficient in the 
manufacture of coloured glass, and the production 
of patterns, etc., by melting together differently 
coloured glasses. For windows, taler was chiefly 
used, but the remains at Herculaneum prove that 
gloss was also employed for this purpose. No 
record of glass windows is, however, made before 
the 3rd century. It- is stated that they were first 
used in England in 674, but they did not come into 
common use until many centuries later. In the 
12th century the knowledge of glass-making seems 
to have been fairly widely spread throughout 
Europe. It found its chief seat at Venice, the 
Venetian glass having the highest reputation, and 
almost completely monopolising the market. To 
keep the industry from spreading, many laws were 
passed by the Venetian Council, prohibiting the 
emigration of glass-makers, and raising the status 
of such artificers by bestowing upon them many 
peculiar privileges and honours. From Venice, 
however, it spread into France, where it became 
also established. In the 15th century glass-making 
was practised in England, and although at first it 
did not find a firm seat, by the 17th century the 
English manufactures rivalled those of France and 
Venice. They were also aided by a liberal bounty, 
which w f as repealed by Sir Robert Peel. Flint glass 
was invented by the English makers, and plate 
glass was also first made in England. At the 
present time the chief seats of the English industry 
are in Lancashire, near Leeds and Bristol, and 
along the Tyne. 

The silicates present in glass vary in the different 
varieties of glass, but in all cases one of the metals 
is either potassium or sodium. If only these are 
present, however, the substance is readily fusible, 
and is soluble in water, being known as soluble glass. 
It is frequently employed for coating wood and 
fabrics to render them fireproof. When mixed with 
others, these alkaline silicates impart fusibility, 
the soda glass — soft glass — also being always more 
readily fused than that containing potash — hard 
glass. Crown glass consists of the silicates of potas- 
sium and calcium, which are also the constituents 
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of the Bohemian glass, much used for the manu- 
facture of glass vessels for use in the chemical 
laboratory. If soda replaces the potash a soda- 
lime glass results which is used for making plate- 
glass and also for ordinary window glass. The 
common green glass employed for bottles consists 
of ’ the same ingredients, but with no pains taken 
to obtain them perfectly pure, so that bottle glass 
always contains alumina and iron, to the latter the 
green colour being due. Flint glass or crystal 
consists of the silicates of lead and potassium, 
while a glass known as strass, used largely for 
making imitation gems, contains the same com- 
pounds, but with a higher proportion of lead. Lead 
glass is easily fusible, and possesses a high specific 
gravity. Owing to its great refractive power [Light] 
it is largely used in the manufacture of optical 
instruments — as prisms, lenses, etc. In glass for 
optical purposes phosphates or borates are also often 
added, as they appear to improve the quality of the 
glass. The proportions of the different constituents 
vary in different forms of glass, but the following 
table shows the general tendency. 
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The specific gravity of glass varies, in the 
different species, from 2 4 in Bohemian to about 3 0 
in flint glass. Its hardness is usually a little 
higher than that of steel, so that it cannot be 
scratched by a knife, but can by a file, and easily 
by a diamond, the plate, etc., readily breaking along 
the cut, and this is the method adopted for cutting 
glass to a required shape. When heated it first 
softens, and when in this condition it can be drawn 
out, blown, bent, and worked into every conceiv- 
able form and shape. At a higher temperature it 
fuses and liquefies. If melted and quickly cooled it 
becomes very hard, but also very brittle, and so 
unstable that it may completely fly to pieces by 
the merest scratch, though it might be dropped on 
to stone or struck with a hammer without fracture. 
[Rupert Drops.] If slowly cooled the reverse effect 
is obtained, and the glass becomes more stable. 
Glass vessels, etc., therefore, are, after blowing, 
cooled slowly and regularly, the process being 
known as am/nealing. If glass be kept heated for 
a long time and allowed to cool very slowly, it 
loses its transparency, becomes crystalline or semi- 
crystalline, and cannot be easily fused. This 
change is known as “devitrification,” and appears 
to be due to the formation and crystallisation in 
the glass of a number of definite chemical com- 
pounds. The more complex the glass, the greater 
its liability to this change, which has to be 
well guarded against daring the manufacture. In 
water, acids, and the liquids in ordinary use, glass 


is practically insoluble, and to this it owes much of 
its value in the laboratory and the manufactures. 
It is, however, attacked by strong alkalies e,g, 
soda, which combine with the free siiica, where it is 
rapidly attacked by hydrofluoric acid, which acts 
on silica according to the equation 

SiO a + 4HF = SiF 4 + OH a , 
forming a gaseous fluoride of silicon. This acid is 
hence used for writing, engraving, and etching on 
glass. In air it remains unaltered, but in time, owing 
to the action of water and carbonic acid, it may 
become so corroded as to display beautiful iri- 
descence, an effect imitated in manufactories by 
the uses of dilute hydrofluoric acid, or hydrochloric 
acid under pressure. (For the methods of manu- 
facture of glass and some of the processes of orna- 
mentation, sec Glass-making.) 

Glassites, a religious sect formed in Scotland 
about 1728 by John Glass (1695-1773), a Presby- 
terian minister, who was deposed in consequence 
of his Testimony of the King of Martyrs concerning 
his Kingdom , in which he asserted that national 
religious establishments are contrary to the teach- 
ing of the New Testament. The adherents of 
Glass in England and America became known as 
Sandemanians, from the name of his son-in-law, 
Robert Sandeman (1718-71), who held that saving 
faith, though divinely inspired, is identical in its 
nature with belief in human testimony. Their 
number is now probably under 2,000. Faraday 
belonged to this sect. 

Glass-making. The processes employed in 
the manufacture of glass articles almost all depend 
upon the property it possesses of becoming plastic 
and ductile at a temperature a little lower than 
that at which it fuses ; and were it not for this the 
production of the majority of glass articles in 
common usage would be an impossible matter. 
The first essentials for the manufacture are the 
materials. Of these silica is invariably one. Flint, 
calcined and powdered, was formerly used in flint 
glass, but now sand is the sole source of the silica. 
When used for this purpose, the sand should be 
pure and as completely free as possible from Iron, 
which imparts a green colour to the glass. Before use 
it is washed and then dried in ovens. The potash 
and soda are employed in the form of salts of these 
substances. Formerly, the crude ashes obtained 
by burning seaweed and known as help and barilla 
were employed ; but as improvements were intro- 
duced in the process of manufacture of carbonate 
of soda (N&jCOg) the artificial products replaced 
the natural. - At present, however, sulphate of 
soda (Na^SOA is generally used instead of the 
carbonate. The source of the lime is either chalk 
or limestone. In the selection of the latter, which 
yields a harder glass than the chalk, care should be 
taken to ensure the absence of iron. Lead is 
usually introduced in the form of red lead , Pbo0 4> 
or litharge , PbO, the former being the more fre- 
quently used. It is obtained for this purpose by 
heating litharge, prepared from pure lead, in a 
reverberatory furnace. Broken glass of as nearly 
as possible the same composition as that being 
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made is also abided to the other ingredients. It is 
known as cutlet, and by its use the mass melts at a 
lower temperature than otherwise. Besides these 
principal constituents, cryolite , barium carbonate , 
and decolorising materials such as 'manganese di- 
oxide are occasionally added. Before melting, the 
several ingredients are finely powdered, and 
thoroughly mixed together, this being effected by 
rotating barrels. The mixture or “frit” is then 
introduced into the “ crucibles ” or “ pots ” for fusion. 
These crucibles vary in form with the different 
varieties of glass which it is required to melt in 
them, but they all require to be made with the 
utmost care and from t he best and most refractory 
fire-clays, as they have to withstand exceedingly 
high temperatures (about 2,000° F.), and are exposed 
continuously to the action of the molten materials 
inside. In England, Stourbridge clay is usually 
adopted for their production, which is entirely 
carried out by hand, the pots being built up of 
layers, each of which is thoroughly incorporated 
with the previous by kneading. When built up 
to the necessary size— about, 4ft. fiin. high and 4 ft. 
diameter —they are allowed to set before being 
removed, the temperature maintained at about 
(H) w F. for many months. They are then baked for 
from 4 to i» days in a furnace known as the pot-arch , 
the fimil heat being equal to that of the glass- 
melting furnace itself. They are then removed 
while hot to the furnace where required. The pots 
generally last from 1 to 4 months. Those used 
for flint glass are covered, and have an aperture at 
the side for f he insertion of material and removal 
of the glass ; the others arc all open. The furnaces 
in which the crucibles are healed require also to be 
constructed of the most refractory fire-clay and 
with great can*. They are usually circular dome- 
shaped buildings capable of bolding from 5 to 12 
crucibles. When heated by coal, the fuel is burned 
in a grate below the furnace, the flames passing up 
into the centre and around the pots to flues in 
the sides. Great care must be taken to keep the 
fire well and continuously fed and stoked, in order 
that the temperature of the furnace may not be 
liable to change. The furnaces are, however, now 
usually heated by gas, manufactured in separate 
“gas producers” (q.v.), this method being not 
only more economical and cleanly, but also giving 
the manufacturer greater control over the temper- 
ature. The crucibles arc filled in the furnaces by 
means #f long iron shovels through apertures left 
in the walls for this purpose. The “ charge ” is not 
added all at once, but from time to time as the 
materials melt and settle down in the pot. When 
full of molten glass or “metal,” the scum is 
removed from on the top, and the glass is ready 
for working. 

Hollow Ware, such as tumblers, glass jugs, 
decanters, and countless varieties of other articles, 
are all blown, and their manufacture necessitates 
much manipulative skill on the part, of the artisan. 
As a simple case the production of a tumbler may 
be described. A quantity of the metal is collected 
upon the end or nose of a long iron-tube or blowpipe , 
and is rounded by rolling upon an iron slab known 
as the marver, The workman then, by blowing 


down the tube, expands the glass into a hollow 
globe, which i9 elongated by swinging the blow- 
pipe. The base is then flattened by resting it upon 
the marver and further blowing. An iron rod 
known as the ponty is attached by a piece of 
molten glass to the base of the vessel, and then, 
by touching the hot glass near the blowpipe with 
a cold iron, it cracks right around its circum- 
ference and is detached from the instrument. It 
is heated .'igain for a short time, and the rim is 
expanded somewhat to give it the required shape, 
and is then cut evenly round by an iron shears. 
By a sharp blow it is detached from the ponty, 
and placed in the annealing oven — a long chamber 
in which the temperature gradually decreases along 
its length, the ghiss vessels, etc., being introduced 
at the hot end and slowly moved downwards. 
Bottles, etc., are frequently blown in moulds, as is 
t he case also with many decorative glasses, vases, 
etc. Frequently also articles are manufactured by 
direct pressure in moulds of brass or gun-metal. 
This is employed chiefly for small thick articles, as 
salt-cellars or jam-dishes. Flint-glass articles are 
generally after their manufacture subjected to a 
polishing process known as cutting, in which the 
glass is first, ground by revolving wheels supplied 
with sand or emery and water, and then polished 
by (1) pumice powder, (2) putty powder or rouge. 
Glass-tubing for thermometers and scientific pur- 
poses is made by blowing out some “metal ” into 
a thick globe, when another workman affixes a rod 
to the end opposite the blowpipe, and the two 
recede slowly backward until the tube is drawn to 
the required size. From the tubing afterwards the 
glass-blower or the optician produces innumerable 
forms of scientific apparatus. By heating glass 
rod and drawing it out by a rapidly rotating wheel 
the glass may be spun to very fine thread. 

Crown glass is manufactured by forming a large 
circular sheet. This is accomplished in the following 
manner : — The workman, by successive gatherings, 
collects upon the nose of the blowpipe a quantity 
of glass, which he then rounds upon the marver 
into a somewhat conical form. This is expanded 
by blowing, the apex of the cone, the bullion point ; 
being carefully kept exactly opposite the end of 
the blowpipe. It is thus obtained in the form of 
a globe, and the front and back of this globe are 
somewhat flattened. The “ ponty ” tipped with 
molten glass is then fixed to the “ bullion point,” 
and the globe detached from the blowpipe by 
touching with a cold iron. A workman well 
screened now, holding the ponty, inserts the glass 
through a large circular aperture into the “ nose 
furnace'' and rapidly rotates the ponty. Owing to 
the centrifugal force the mouth of the vessel rapidly 
expands, and the globe becomes first wine-glass 
shape, and then spreads into a large circular plate 
w hich, still kept rapidly rotating, is removed from 
the furnace and, after detaching from the ponty, 
placed in the annealing oven. This method is 
attended with considerable waste owing to the 
subsequent cutting into squares and to the presence 
of the bull* eye, where the ponty was affixed. In 
spite, therefore, of its greater brilliancy, crown is 
being rapidly replaced by sheet and plate glass. 
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Sheet glass is manufactured by blowing up a 
lump of glass, rounded on the marver, into a globe, 
which is then elongated by swinging and rolled 
into a cylindrical shape, the end of which is then 
reheated and blown out. It is next laid on a 
wooden rest and detached from the blowpipe, and 
by means of (1) hot glass, (2) cold iron, the end 
is broken off. The cylinder is next split by running 
a diamond along its length, internally. It is again 
heated in the flattening furnace and placed on a 
sheet of glass resting in a large stone bed. It 
opens out into a wavy sheet which is flattened by 
means of a block of wood attached to a rod of 
iron with which the workman rubs it well down 
into a flat piece. It is then taken to the annealing 
oven, and thenco to the examining-room and 
warehouse. 

Plate glass differs entirely from the preceding 
in its mode of manufacture, being made not by 
blowing but by easting the glass upon a flat 
surface. The furnaces employed differ somewhat 
from those in use for flint and crown glass, as it is 
necessary to remove the pot itself from the furnace. 
They are therefore made in the form of long 
chambers along the sides of which the pots are 
placed, while doorways large enough for their 
removal are built along the length. When the 
glass is in a molten condition the pot is removed 
by a large fork upon wheels, which fits along a 
groove in the side of the pot. It is placed upon a 
truck and immediately run into the casting- room. 

It is raised by a crane, and, by tilting the pot, the 
glass is poured over the “ casting-table.” This 
consists of a large level metal bed about 30 ft. 
long and 15 ft. or more broad, constructed of many 
pieces of iron or phosphor bronze. A cast-iron 
roller is then rapidly run upon guides back and 
fore over the length of the table, the thickness of 
the glass being determined by the height of the 
guides and its width by their distance apart. The 
glass plate is then pushed forward into the annealing 
oven. After annealing the plate is ground. This is 
accomplished by machinery, the plate, lying upon 
a stone bed, being well rubbed by plates of cast- 
iron kept supplied with (1) sand, (2) emery and 
water. After grinding the plate has to be smoothed 
by a similar machine supplied with fine emery, 
and smoothed by hand with finest emery-powder — 
flour emery. The final operation is polishing, „ 
usually performed by machine with blocks of wood 
covered with felt and supplied with water and 
rouge. 

Many devices are employed for ornamentation 
of glass. It is coloured by the addition of various 
metallic oxides to the other ingredients ; thus, if 
blue is desired, cobalt or copper ( cupric ) oxide 
may be employed. Amethyst is given by man- 
ganese dioxide, while oxides of iron or chromium 
yield a green glass, red being obtainable by the 
use of cuprous oxide, or oxide of gold. The latter 
gives such an intense ruby coloration that it is only 
employed as a thin casing over colourless glass. 

Frosted glass or crackled glass may be prepared 
by dipping the glass while hot into cold water, and 
then again heating and blowing to cause the 
cracked glass to again cohere. Etching on glass 


is performed bv coating the glass with wax, then 
cutting the design through the wax and exposing 
to the vapours of hydrofluoric acid. Cutting and 
engraving can also be performed by means of 
rapidly rotating steel or copper wheels kept 
covered with sand, or emery and water, or oil. 

Painting is effected by ineans of specially pre- 
pared pigments, consisting of a metallic oxide, a 
flux as borax or sodium carbonate, and fine quartz. 
They are melted together and so form a coloured 
glass, which is regronnd to a fine powder and 
mixed with a suitable medium - e.g. turpentine — 
used to paint upon the glass. After painting t lie 
glass has to be heated, when the pigment fuses 
and becomes incorporated with the glass itself. 
(For history and chemical composition, sec Glass.) 

Glass Snake, a limbless snake-lizard, of the 
genus Pseudopus, from Asia and the south of 
Europe. The name is also given to a similar but 
larger form (Ophiosanrus ventral is), from the 
sout hern States of the American Union. 

Glastonbury, a small town in the centre of 
Somersetshire, 2o miles S.W. of Bath. Its tradi- 
tions go back even farther than those of Canter- 
bury to British times. It was the Avalon of 
King Arthur, and here, according to William of 
Malmesbury, Joseph of Arimatlunn founded the 
first British church. Here, in historical times, 
Ine, King of the West Saxons, built a church, 
in which, refounded by Dun stun, were buried the 
Saxon kings, Edmund, Eadgar, and Kru hound 
Ironside. The abbey was destroyed by fire at the 
end of Henry II.’s reign, and rebuilt during the 
next century. The last abbot was hanged on the 
Tor — a hill 500 feet high, which overlooks the 
town — in the time of Henry VIII . The Abbot's 
kitchen (Mth century) is still to be soon, and also 
the chapel of St. Joseph (Transition Norman), 
standing on the site of the ancient building. 
Glastonbury has in addition two parish churches, 
a 15t.li century inn, and other relics of mediaeval 
ti rnes. Sheepskins, rugs, and pott cry are made in the 
town. In a village two miles off Fielding was born. 
Pop. (1901), 4,010. 

Glatz, the capital of a district ot the same 
name in Prussian Silesia, 58 miles S.8.W. of Breslau, 
The town, standing on the left bank of the Neisse, 
was captured by Frederick the Great in 1742, re- 
taken by the Austrians in 1759, but handed over 
with the surrounding district to Prussia at the peace. 
Linen and leather are manufactured here. 

Glauber. Johann Rudolf (1638 MJ8), the 
discoverer or Glauber’s salt, was born at Karlstad t, 
Franconia. He lived at different times in Vienna, 
Frankfort, and Cologne, but finally settled at 
Amsterdam in 1648, in which year he discovered 
hydrochloric acid. Though an alchemist, cherish- 
ing the dream of the philosopher’s stone, he 
rendered many services to chemical science. An 
English translation of his works was printed in 
1689. [Glauber’s Salts.] 

Glauber’s Salts consists of sulphate of sodium 
in combination with water, having the formula 
Na^SOi + 10H 2 O. It was first discovered by 
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Glauber in 1058, and, owing to many remarkable 
medicinal properties being popularly ascribed to 
it, was then called sal mirabile glauberi. He 
prepared it by the action of sulphuric acid on salt. 
If exposed to the air, it effloresces, loses water, arid 
Iwcoiries converted into the anhydrous salt which 
also occurs native as Thenardite, and is largely 
prepared in the manufacture of hydrochloric acid, 
and as the first product in production of carbonate 
of soda, the crude sodium sulphate being known as 
° salt cake.” Glauber’s salts form colourless 
monoclinic prisms. It is soluble in its water of 
crystallisation at 33° C., and reaches its maximum 
of solubility at about 34* C., after which the solubility 
decreases. It easily forms “ supersaturated 9 * solu- 
tions, which, however, immediately crystallise if a 
small port ion of t he salt be added. 

Glauchau, a town in Saxony, situated on the 
right bank of the Mulde, 20 miles W. of Chemnitz. 
Here largo quantities of woollen goods are made 
for export. Among other industries of the place 
are dyeing, iron-founding, and carpet-making. 

Glaucoma. [Eve, Diseases of.] 

Glauco ni te, a greenish mineral of variable 
composition but essentially a hydrous silicate of 
aluminium, iron, and potassium, which occurs in 
grains in various sedimentary rocks, especially in 
the lower part, of the Cretaceous system (q.v.), 
where it gives their names to the Greensands and 
the Glauconitic (Chloritic) Marl. The grains are 
sometimes casts of the shells of Fornmimfera, and 
the mineral is now forming similar casts off the 
coasts of Georgia and Carolina. 

Glaucus. (1) Son of Hippolochus, led the 
Lveians in the Trojan War, and was slain by Ajax, 
lie exchanged arms with Piomedes. (2) A Boeotian 
fisherman, having eaten of a herb sown by Kronos, 
became a sea-god. He annually visited the Greek 
coasts, and delivered oracles to fishermen and sailors. 

GlebflS ascripti, t he name given by Homan 
jurists to tenants who were bound to the land 
they cultivated, but remained undisturbed as long 
as they paid a fixed rent in kind or services. 

Glebe Land, the portion of land which apper- 
tains to a parish church. If there be both a rector 
anti a vicar, the glebe land in the occupation of 
either does not pay tithes, though if in the occupa- 
tion of a tenant it does. The representatives of a 
deceased incumbent are entitled to the corn sown 
by him on the glebe. Various statutes have from 
time to time Imkmi passed in order to facilitate the 
exchange ot glebe lands, which are often scattered 
in small parcels in different parts of the parish. 
In rectories the chancel and the churchyard also 
are the freehold of the rector, while in vicarages 
the churchyard is the vicar’s freehold, and the 
chancel is the freehold of the impropriator. Yet 
the disposal of the pews and seats in the church 
appertains by law to the ordinary and practically 
to the churchwardens, to whom the authority of the 
ordinary in this respect is delegated. Moreover, 
no monument can be set up without the ordinary’s 
consent, and an aisle or side cha^nd in the church, 


or a pew in its nave, may be granted by faculty of 
the ordinary to an individual and his heirs as 
appurtenant to a particular house in the parish. 
By a statute piissed in the 5th and fith years of 
Queen Victoria’s reign the Tithe Commutation Com- 
missioner may ascertain and define the boundaries 
of the glebe lands of any benefice, or, with consent 
of the ordinary and patron, may exchange the 
glebe lands for other lands within the same or any 
adjoining parish or otherwise conveniently situated. 

Glee, a form of musical composition confined 
to England, for three or more solo voices, usually 
unaccompanied, and in two or three different 
measures. Unlike the madrigal, it is not strictly 
contrapuntal, but is written for single voices to each 
part — a characteristic which distinguishes it from 
the modern part song. The greatest glee composers 
were Webbe (1740-1816), Stevens (1757-1837), and 
John Wall Calcott (1766-1821). 

Gleig, George Robert (1796-1888), the bio- 
grapher of Wellington, was born at Stirling, his 
father being the Bishop of Brechin. He served as 
officer in the army in the Peninsula and America, 
but took orders in 1820. For nearly thirty years 
he was Chaplain-General and Inspector of Military 
Schools. The Subaltern (a novel) described his 
experiences of war. Lives of Warren Hastings and 
Clive had preceded the publication of that of Well- 
ington (1862). 

Gleixu, Johann Ludwig (1719 - 1803), a 
mediocre German poet, but liberal patron of men 
of letters, was affectionately called “ Father 
Gleim.” He wrote seven volumes of verses, imita- 
tions of classic lyrists, songs and fables ; but his 
“ Lieder dries Preusnschen Grenadiers ” (“ Songs of 
a Prussian Grenadier”) was his only work of any 
merit. He died at Halberstadt, in the neighbour- 
hood of which he had been born. 

Glencoe, a valley in Argyleshire, Scotland, 
extending 10 miles easterly from Baiiachulish on 
Loch Leven. The mountains on both sides of the 
glen rise almost perpendicularly, and are grotesque 
in form ; and through the vale flows the Coe. The 
stream is celebrated as the “ Cona” of Ossian ; and 
the valley, as the scene of the massacre of the 
Macdonalds, has been vividly described by Macaulay 
( History of England, ch. xix.). In 1884 a monument 
was set up to mark the scene of the occurrence. 

Glendower, Owen (Owain Glyndwr), Welsh 
chieftain, was born about 1359, and died about 
1416. He claimed descent from the princes of 
North Wales, where he had large estates. He 
studied English law at Westminster, and served in 
the Scottish campaign of Richard II. Early in the 
reign of Henry IV. he assumed the title of Prince 
of Wales, and headed a national rising against the 
English. Owen soon had to go into hiding, and 
was excepted from the pardon issued by Henry in 
1400; but next year he appeared in South Wales, 
and also attacked Carnarvon. In 1402 he de- 
feated and captured Sir Edmund Mortimer, who 
soon after married his daughter and became his 
ally. By the end of 1403 all Wales had risen 
against Henry IV., and Glendower had the Percies 
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as allies. Next year he concluded a treaty as 
“ Prince of Wales ” with Charles YI. of France, and 
summoned a Welsh Parliament. He was, however, 
soon after defeated by Prince Henry, and one of 
his sons was taken prisoner. A French force 
landed at Pembroke in the same summer, but 
effected little ; and Glendower during the next few 
years suffered many losses, and was generally on 
\ he defensive. His last days are obscure. Though 
Henry V. was willing to pardon him, he refused to 
treat, and is believed to have died of starvation. 
Accounts of him tire to be read in Tyler’s History 
of Henry V, Wylie’s History of Henry IV. , ana 
Pauli’s Gcschichte von England. Shakespeare 
portrays him as a man of great musical talent, but 
a great braggart [King Henry IV., Part 1). 

Glenelg, Charles Grant, Baron (1778- 
1866), an English statesman, was born in India. 
Having entered Parliament as a Canningite Tory, 
he became Chief Secretary for Ireland (1819-22), 
Vice-President of the Board of Trade (1828-27), 
and President (1828). He afterwards joined the 
Whigs, and held the offices of President of the 
Board of Control (1830-34), and Colonial Secretary 
(1831-39). He was made a peer in 1835, and retired 
from political life after his resignation, which 
followed his approval of the Canadian ordinance of 
Lord Durham (q.v.). 

Glioma, the name given to a form of tumour 
which occasionally develops in nervous tissue, and 
} >art icularly in the retina. A glioma consists of 
delicate cells with a variable amount of interstitial 
1 issile. The growth usually extends rapidly, infil- 
trating the surrounding tissues. From the situa- 
tions in which they appear these tumours are apt 
to give rise to serious symptoms. 

Globe Fish, any species of the group Tetro- 
dontina, of the Pleetognathous family Gymnodontes, 
from tropical and sub-tropical seas. The short 
thick body is scaleless, but more or less covered witli 
spines which become erect when these fish distend 
themselves with air into the globular form which 
gives them their popular name. Then they float 
back downwards, and are driven about by the wind, 
though we have Darwin’s evidence that at least one 
species can use the pectoral fins for guiding its 
course. There are several genera, the best known 
being Tetrodon and Diodon. In both the jaws form 
a beak, with strong dental plates for breaking-down 
coral and crushing molluscs, on which they feed. 
In Tetrodon these plates are divided above and 
below, in Diodon they are entire. The flesh is 
unfit for food, and that of some species is poisonous, 
but its noxious qualities vary in different individuals 
and at different seasons. 

Globes are spheres of pasteboard, india- 
rubber, or other material, faced with paper on which 
may be depicted the arrangements of land and 
water of the earth, or the configuration of the stars. 
There are thus terrestrial and celestial globes, the 
former of which having the advantage of exhibit- 
ing the true relative positions of the objects they 
mark out as seen from the earth. Terrestrial 
globes are mounted on pivots at the extremities of 


the polar axis, to exhibit the diurnal rotation of 
the earth. 

Globigerinida, a family of Forarainifera (q.v.) 
of which Globigerina is the type genus, This is of 
interest as it is one of the leading constituents in 
the deep-sea deposits known as “Globigerina ooze,” 
and is one of the commonest fossils in the Chalk. 

Globulin. The “Globulins” form together a 
division of those nitrogenous substances known as 
albuminoids. They are distinguished from other 
groups of these substances by being (1) insoluble 
in water, but (2) soluble in dilute acids, alkalies, 
and solutions of salts. The chief members of the 
division are Myosin , contained in muscle; Fibri- 
nogen, in the blood ; Vitellin , in yellow of egg ; and 
Jlftmaglobulin, in the blood. Tho latter is fre- 
quently ‘called serum globulin, or simply globulin. 
It may be obtained by passing a stream of carbonic 
acid through the serum of the blood. It is then 
obtained as a white, granular powder, possessing 
tho properties mentioned above, and coagulates if 
its solution be warmed to 70° C. 

Glogau, or Guoss-glogau, a fortified town 
in Prussian Silesia, 55 miles N.W. of Breslau. 
Standing on the left bank of the Oder, on a branch 
railway from Frankfort to Breslau, it is an impor- 
tant centre of the wool trade. It has stood many 
sieges from tho 11th century onwards, and was cap- 
tured by Frederick the Great in 1741 from Austria. 

Glommen, the chief river of Norway, flows 
from Lake Oersund in the Dovrefield plateau, in a 
southerly direction, through Hedemarken and 
Christiania into the Skagcr Buck, and Inis a course 
of about 350 miles. The stream is very rapid, and 
often overflows its banks. Frequent falls prevent 
navigation, except for a few miles near the mouth. 
At Sarpsfos the fall is 75 feet, and is a magnificent 
sight. 

G1088 originally denoted an obsolete or an 
unusual word in an author’s text, or a word in a 
foreign text requiring explanation, but was after- 
wards applied to the explanation itself. Collections 
of glosses on the early Greek poets abounded 
during the Alexandrian period. Tho Rabbinical 
writers expended the same care on the text of the 
Hebrew Scriptures, and there were numerous 
glossarians of tho Latin Vulgate. Glosses of a 
different kind, interpreting tho matter rather than 
the words, were inserted by the jurists in the MSS. 
of Homan and canon law, either on tho margin or 
between the lines. The explanations of Latin, 
Greek, or Hebrew words by their Teutonic, Keltic, 
or Romance equivalents or vice versa in mediaeval 
MSS., sometimes furnish a valuable clue in etymo- 
logical researches. 

Gloiiop, a town in Derbyshire, 19 miles W.N.W. 
of Sheffield The place, which was incorporated in 
1866, is a centre of the cotton trade, and has also 
iron-foundries, woollen and paper mills, and other 
industrial establishments. Pop. (1901), 21,526. 

Glossophora, the subclass of Mollusca (q.v.) 
which includes those with a distinct head and a 
radula (or toothed tongue). 
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Gloucester. 1. An English town, on the left 
bank of the Severn, 38 miles N.N.E. of Bristol. It 
was made a Homan station (Glevurn) by Claudius, 
and was the seat of several religious houses, of which 
the last, a Benedictine Abbey, was suppressed in 1530. 
Two years later the See of Gloucester was founded. 
It was united with that of Bristol in 1836, but 
the two were again separated in 1897. The 
cathedral was begun in the 11th century, and 
finished in 1498. It is chiefly Perpendicular, but 
the crypt and the interior of the nave are Norman. 
The east window is the largest in England, and the 
building contains the canopied shrine of Edward II., 
a statue of Jenner, and a group by Flaxman. Its 
fan- vaulted cloisters and fine stained glass are also 
among its glories. The cathedral was restored by 
Sir Gilbert Scott. Here, alternately with Hereford 
and Worcester, is held the festival of the Three 
Choirs. Other notable buildings in Gloucester are 
the Deanery, the New Inn (15th century), the 
Tolsey (guildhall), and the King’s School. It was 
in mediaeval times one of the chief places in the 
west of England, and the repulse of Charles I. 
before it was one of the most important events of 
the Great Kebellion. It was once the seat of a 
thriving cloth manufacture, but is now chiefly a 
commercial town. The trade of its port has 
largely grown in recent years. Corn and timber are 
imported, and agricultural and mineral produce 
form the exports. Several Parliaments have been 
held at Gloucester, which now has one member. 
Taylor, the water-poet, Whitefield, and Baikes, 
were natives of the city. Pop. (1909), 54,000. 

2. A port of Massachusetts, U.S.A., 28 miles N.N.E 
of Boston, was incorporated in 1642. It has a good 
harbour and extensive fisheries. Ship-building and 
granite quarrying also employ the inhabitants. 

Gloucestershire, a county in the west of 
England, bounded on the north by Worcestershire 
and Warwickshire, on the south by Somerset and 
Wilts, on the east by Oxfordshire, and on the west 
by Monmouthshire and Herefordshire. It has an 
area of 1,258 square miles. The Cotswold Hills in 
the north and centre of the county are the source 
of the Thames. Their highest point is over 1,000 
feet. Between them and the Severn extend the Vales 
of Gloucester and Berkeley ; and west of the Severn 
is the Forest of Dean. There is much good pasture, 
and cheese and cider are largely made. In the 
ForeaA of Dean and near Bristol arc large coal- 
fields, and building-stone is quarried. The Wye 
flows between the county and those of Monmouth 
and Hereford. The chief towns are Gloucester, 
Bristol, Cheltenham, and Stroud. Gloucestershire 
returns five members to Parliament. Pop. (1901), 
684,666 (ancient), 331,539 (administrative). 

Glover’s Tower, a tower built of lead, lined 
with firebricks, which is employed in sulphuric acid 
manufacture for the purpose of utilising the nitrous 
fumes absorbed by sulphuric acid in another stage 
of the process. The acid is allowed to flow down 
over flints in the tower, mixed with a weak acid, 
when the fumes are evolved, and pass oil with the 
sulphurous acid which is passing up the towers to 


the chambers to again assist in the production of 
the acid. 

Gloves. The use of gloves as a protection to 
the hands dates from a very early period. We are 
told in the Odyssey that Laertes wore them when 
working among the thorns. Xenophon ridicules 
the Persians because they used them in cold 
weather, and up to a late period they were regarded 
as an effeminate luxury by the austere Romans. 
Passing to the Middle Ages, mention is made in the 
life of St. Columban, written in the 7th century, 
of their use in manual labour. In the 12th century 
they became an article of ecclesiastical apparel, 
and two centuries later they were much worn by 
the upper classes in England. The London gild 
of glovers received a charter in 1464. In Eastern 
countries the gift of a glove was from a remote 
period the symbol of a transfer of property, and 
this is probably the meaning of Ruth iv. 7 and 
Psalm cviii. 9, “ shoe ” being a mistranslation. In 
mediaeval times the casting of a glove on the 
ground was a challenge to single combat. Another 
symbolic use survives in the white gloves presented 
to a judge at the assizes when there are no cases 
for trial. Gloves are now made of many materials, 
including wool, silk, cotton, and leather. Leather 
gloves are generally known as “ kid,” and real kid 
skins are used for the finer kinds, but the greater 
number are made of lambskin. Sheep-skin is the 
ordinary material for dogskin, buckskin, and doe- 
skin gloves, and calfskin is used for some of the 
thicker varieties. In some cases the skins are 
prepared by the ordinary method of tanning or 
shamoying, but those for “dress gloves” are sub- 
ject to a special process called “tawing.” This 
consists in applying a mixture of flour, yolk of 
eggs, and alum to the skins after they have been 
piled under the influence of heat, an operation 
which renders them very soft and flexible. When 
prepared, the skin is cut into separate pieces. 
These are folded, and an oblong slice is made in 
the fold at the point where the thumb-piece is 
to be attached. The fingers are produced by 
making three incisions in the doubled skin, and 
sewing them together with gussets on each side 
of the second and third fingers, and the inner side 
of the first and fourth. Diamond-shaped pieces 
are also added at the lower extremity of each 
finger. Sewing-machines are to some extent, used, 
but most of the sewing is done by hand. The 
regularity of the stitches is sometimes secured by 
enclosing the pieces which have to be sewn 
together in a sort of vice with a serrated edge. 
The chief seat of the English glove industry is 
Worcester, where dog-skin gloves are manufactured 
from the tanned skins of Cape sheep. The English 
glove-makers are, however, far surpassed by the 
French, who manufacture large quantities at Paris 
and Grenoble. Many cheap and serviceable gloves 
are made at Copenhagen and Brussels. The manu- 
facture of woven and knitted gloves is a perfectly 
distinct industry, mainly carried on in Saxony and 
at Berlin. 

Glow Discharge! in Electricity . means the 
dissipation of a charge of electricity of high 
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potential by convection. Particles of air are 
charged by contact, and are then repelled. Paint 
sparking is produced at each small transfer and a 
glow is visible around the surface of discharge. 
The convection is more vigorous where the surface 
has greatest curvature, and there the glow is more 
intense. [Brush Discharge.] 

Glowworms, a family of beetles known as 
the Lampyrincce . Their popular name is derived 
from the fact that the female, a wingless, grub- 
like insect which lives on grass, emits a bright 
green light from a spot on the abdomen. They 
are common and widely distributed all through 
England and Central Europe, and their luminous 
spot makes them very conspicuous. The male of 
the common English species is less generally 
known ; it is a light-brown insect about half an 
inch in length, and is only very slightly luminous. 
The use of the light to the insect has been much 
discussed, but it is probably a secondary sexual 
character, serving to guide the male to the female ; 
it may also serve in part as a protection against 
birds. The origin of the light in the glowworms, 
fireflies, click beetles, etc., is discussed under 
PHOSPHOBESCENCE (q.v.). 

Gloxinia, a genus of Gemeracecr, a gamo- 
petalous order, natives of tropical America, many 
of which are cultivated for the sake of their showy 
flowers. They have apposite, stalked leaves, which 
are often velvety and rather fleshy, and may be 
used to propagate the plant, as in Begonia. The 
flowers are either drooping or erect, the corolla 
bell-shaped and the modern hybrid forms almost 
polysymmetrically so. They vary much in colour. 

Glucinum. [Beryllium.] 

Gluck, Christoph Willibald, Ritter von 
(1714-1787), the great German musical composer, 
was born at Weidenwang, in the Upper Palatinate, 
probably in 1714. He was brought up in the castle 
of Prince Lobkowitz at Eisenberg, in whose service 
his father was forester and his mother a cook. He 
was educated at a school in Bohemia and at Prague 
University, and while a student gave lessons in 
music. He was introduced by Lobkowitz to Prince 
Melzi at Vienna, and that amateur sent him to 
study under Sammartini at Milan. His early works, 
of which the opera Artaserse (1741) was the first,, 
were popular, but had all the faults of the Italian 
school. His fame, however, was such that he was 
invited to London in 1745, where he produced 
three operas, and gave a performance with musical 
glassed. Handel had a poor opinion of his operas, 
and after a period of study Gluck began to change 
his conception of operatic music. The chief works 
of his second or transition period were Tclemaceo 
(1750) and La Clemenza di Tito (1751), produced 
at Borne and Naples respectively. From 1755 
onwards for several years he lived at Vienna, where 
seven years later his masterpiece, Orfeo ed Euridice , 
was given, the libretto being by Calzabigi. He 
was obliged, however, to compose a good deal for 
his noble patrons and to suit their taste. Never- 
theless, in 1767 and 1769 he was able to produce 
lus second and third great works, Alceate and 


Parulc ed Elena, The artistic revolution was 
carried out in Paris, where in 1771 the Iphigmia 
in Aulis was produced. The old school did not, 
however, submit, and a contest of several years 
was necessary to ensure the acceptance of the new 
theories. Gluck was baoked by the influence of 
the Dauphiness, afterwards Queen Marie Antoinette, 
who had been his pupil at Vienna ; but the literary 
band who supported Piccini, his Italian rival, in- 
cluded D’Alembert, Marmontel, and La Harpe. 
Each of the rivals composed an opera on the 
subject of Iphigpiia in Tauria, but the success of 
Gluck’s work was so great that Piccini delayed the 
publication of his own opera for two years. In 
1780 Gluck returned to Vienna, having amassed a 
fairly large fortune. He died of apoplexy seven 
years later, at the age of seventy-three. He com- 
posed but little of importance that was not operatic, 
but in that department he was the first great 
master, the forerunner of Mozart, Weber, and 
Wagner. There are three German lives, and one 
in French, of this great composer, whom Burney 
called the Michel Angelo of music. 

Gluconic Acid is - a monobasic acid of formula 
0 b H 12 0 7 , which is obtained by the oxidation of 
various carbohydrates as starch, grape sugar, 
maltose, etc. It forms a syrup, and cannot be ob- 
tained crystalline ; many of its salts, however, such 
as those of calcium and barium, crystallise well. 
The ordinary form of the acid is dextrorotatory 
[Polarisation], but a hovorotatory as well as an 
inactive modification is also known. 

Glucose. [Dextrose.] 

Glucoses are a class of the carbohydrates of 
which ordinary grape sugar or dextrose may be 
regarded as typical. They resemble one another 
very closely in their properties and reactions, and 
have the formula C h H 12 O g . Their constitution 
appears to be always that of an aldehyde or a 
ketone, containing the groups CH'CHO, or CO*CH 2 
OH. The number of glucoses has been consider 
ably extended within recent years, many varieties 
having been synthetically prepared. The term is 
also frequently extended to other carbohydrates, 
which in constitution resemble these glucoses, but 
contain fewer or greater carbon atoms in the mole- 
cule as the pentoses C 8 H 10 O 5 , the heptoses C 7 H 14 07 , 
the octoses C 8 H 16 0 8 , the nonoses C 9 H 18 0 9 , ; those 
glucoses with six carbon atoms being designated 
hexoses. 

Glucosides are a class of bodies which are 
obtained from plants in all cases, and have not at 
present been prepared synthetically. They may all 
undergo decomposition into two or more substances, 
one of which is always a sugar, usually glucose 
(hence name). The change may be induced by 
boiling with water alone under pressure, or, and more 
easily, by heating with dilute acid or by fermenta- 
tion. They are usually obtained from the vegetable 
product in which they occur, by digesting with 
alcohol. Very many are known, but those of most 
interest from their products, etc., are JSsculin 
(qv.), C l5 H l6 O 0 , which yields glucose (C-H^O*,) and 
assculetin ; Amygdalin (C^H^NOu), which yields 
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glucose, “ bitter almond oil ” (q.v.), and hydrocyanic 
acid; Arbutin (C„HiJ 0 7 ), yielding glucose and 
hydroquinone (C 8 H g 0 2 ) ; Salicin (q.v.), CjgH^O?, 
yields glucose and saligenin (C 7 H 8 0 2 ); Myronlo 
Acid (^ 0 H la NS a O* ft ), the potassium salt of which 
yields glucose, auyl mustard oil, and hydrogen 
potassium sulphate, the decomposition being effected 
by means of a ferment — 


C, 0 HjgKN8 a O 10 = C 6 H l2 0 6 + C 3 H 6 NCS + HKS0 4 ; 

Huberytlvrio Acid , occurring in madder, 

etc., which by the action of hydrolysis yields glucose 
and alizarin (q.v.). 


Glue consists of an impure form of gelatine 
(q.v.), and possesses generally the properties of 
that substance. It is manufactured chiefly from 
bones, which are ground coarsely and then digested 
with a dilute acid until soft, being afterwards 
freed from acid by thoroughly washing with water. 
They are then placed in large iron vessels known 
as digesters, in which they are subjected for 
some hours to the action of steam of from 2 to 3 
atmospheres pressure — the resulting liquor, consist- 
ing of water, glue, fatty materials, etc., being then 
run off by pipes into tanks, from which the fat is 
skimmed and used for manufacture of soaps and 
greases. The liquor which remains is filtered 
through wire gauze, concentrated by boiling, and 
run into moulds to set, after which the cakes are 
dried at about 60° to 70° Fahr., and are then 
ready for storing for the market. If required to be 
of the best quality, the glue is bleached before 
concentrating, when it is obtained of a pale yellow 
colour. The bones left in the digesters are usually 
allowed to dry, and utilised for bone manures. The 
different varieties of liquid glues generally consist 
of gelatine, either pure or not, dissolved in acetic or 
some other acid, the solution forming a strong 
cement, which may bo used for pottery, glass, etc. 


Glume, a rigid or chaff-like bract in the in- 
florescence of grasses and sedges, whence the two 
orders Graminacea and Cyperaceco are united into 
one series under the name GUmiflorce. These 
glumes were at one time thought to represent 
perianth-leaves. They are often green at first, and 
are sometimes furnished with a terminal or with a 
dorsal awn (q.v.). The innermost glume, or pale , 
is commonly colourless and transparent, with two 
longitudinal green veins, so that it probably 
represents the union of two such organs. 

Glutamin, a compound of composition C S H 10 
N ? 0 3 , resembling “ asparagine,” and which occurs 
with this substance in beet-root. 


Glutftrio Acid, a dibasic acid, the formula 
being represented by COOH*CH a *CH 2 CH 2 CO*OH. 
It crystallises in large soluble monoclinic plates, 
melts at 97®. and boils at 313®. Its synthetic pre- 
paration proves its constitution, and it is of much 
theoretical interest, owing to the ready manner in 
which it may be converted into 44 pyridine ” deri- 
vatives, and to the synthesis of the vegetable 
alkaloid piperidine by its use. 

Gluten. If flour be kneaded under water, the 
starch is washed out, and a sticky mass remains— • 


the gluten. When partially dried but still possess- 
ing some moisture, it is a tough, translucent, 
elastic, and tenacious mass, but if thoroughly dried 
it becomes brittle, and cannot again be made plastic 
by the addition of water. It is of great importance 
in bread-making, and owing to its adhesive nature, 
when yeast is added and carbonic acid gas formed, 
the bread expands and becomes porous. It is in- 
soluble in water. It contains about 80 per cent, of 
a fibrin , and about 20 per cent, of glutin , probably 
another albuminoid, the formula for which is not 
yet established. Ordinary flour contains as a rule 
about 12 per cent, of gluten. 

Glutin. [Gluten.] 

Glutton (Gulo ht&cus), the largest of the 
weasel family, and the sole species of its genus. 
It is a native of the northern parts of both hemi- 
spheres, and the American form is generally called 
the Wolverene. The body is thick-set, with short 
limbs, and a broad, rounded head ; the total length 
is a little over three feet, of which something less 
than a quarter goes for the tail. The chestnut- 
brown under-fur varies much in quality, but when 
fine and glossy is highly valued ; the longer hair is 
dark-brown or black with a pale reddish-brown 
band on each side. There is no anal pouch, but 
the animal emits a musky- smelling liquid when 
attacked. Gluttons are flesh-feeders, preying on 
smaller mammals, especially on fox-cubs, but they 
do not disdain to steal the bait from hunter's traps. 
These animals are not more gluttonous than other 
carnivores, and the tales told of their ferocity have 
no foundation in fact. 

Glyceric Acid, a monobasic acid of com- 
position C a H 6 0 4 , which is obtained by the oxida- 
tion of glycerine by means of nitric acid, one of 
the alcohol groups being oxidised to the acid group, 
as represented by the equation 

CH 3 OH,CHOH,CH 2 OH + o„ = 
CH a OH,CHOH,COOH + OH 2 . 

It may be obtained also by many other reactions. 
It forms a soluble, syrupy, uncrystallisable liquid. 
As ordinarily prepared it is an inactive substance, 
but from it two very similar acids may be obtained, 
the one dextro- and the other lrovo-rotatory. [Polar- 
isation.] If heated to 150° it decomposes, and on 
fusion with potash gives acetic and formic acid. 

Glycerine, or Glycerol, when pure, is a 
thick, white, viscid liquid, possessing a very sweet 
taste, hence its name. It is heavier than water, 
(specific gravity 1*265), but readily mixes with it. 
It soon absorbs moisture from the atmosphere, 
and in damp air may increase in weight greatly, 
absorbing half its mass of water. It is a very 
good solvent for organic and many inorganic 
substances. If cooled it may be obtained as a 
crystalline mass which melts at 17® C. Its com- 
position is represented by the formula C s H fl 0 8 , and 
its properties and reactions prove it to be of the 
nature of a trihydrio alcohol possessing two primary 
and one secondary alcohol groups [Alcohol], and 
represented by the formula CH a OH*CHOH*CH a OH. 
If oxidised it yields a number o£ products, as 
glycerose (CH a OH‘CO*CH 3 OH), which resembles 



Glycerol. 


C 113 ) 


Gmelin. 


in many respects the sugars ; glyceric add (q.v.) ; 
tartronic acid, CHOH(COOH) 2 , while if the oxida- 
tion is more energetic it decomposes into oxalic 
and other acids. It boils at 290°, but decomposes 
slightly, giving off a pungent odour owing to the 
formation of acrolein. It may, however, be 
distilled unaltered under diminished pressure, a 
fact made use of in its purification. It is present 
in fats and oils combined with various fatty acids, 
as stearic, palmitic, etc. From these it is always 
manufactured, and its production is largely carried 
on in conjunction with those of candles and soap. 
In the candle (q.v.) manufacture the fats, etc., 
are decomposed by blowing in superheated steam. 
Two liquids are obtained, the one consisting of the 
fatty acids and the other of a solution of glycerine. 
These are separated, and the dilute glycerine is 
purified by distillation under diminished pressure 
in suitable forms of apparatus. Sulphuric acid is 
sometimes employed to effect the decomposition 
of the fats, in which case the glycerine is obtained 
in combination with the acid and has to be liberated 
by addition of lime. It is also very largely ob- 
tained from a bye product — the spent lye — of soap- 
works. [Soap.] This contains water, glycerine, 
and various salts of soda and potash, with a 
number of various impurities of a resinous and 
albuminous nature. From this it is obtained by 
(1) heating witli lime and resin, the scum formed 
being removed by skimming ; (2) blowing through 
hydrochloric acid with the addition of some 
bleaching-powder to remove sulphur. A liquor is 
so obtained, containing chiefly a solution of salt 
and glycerine. This is concentrated when the 
salt is precipitated, and the crude glycerine is 
purified by distillation. Very large quantities of 
glycerine are employed in the production of nitro - 
glycerine (q.v.), the basis of dynamite and many 
other powerful explosives. Mixed with lead oxide 
it forms what is known as “ lead plaster.” It is 
used frequently in medicine as a solvent and for 
local application, It is also used largely in the 
chemical laboratory, as a preservative, and also in 
many manufactures, as in calico-printing, copying- 
ink, etc. 

Glycerol. [Glycerine.] 

Glycine, or Glycocol, is a substance of com- 
position, CH 2 (NH 2 )COOH, i.e. amido-acetic acid. 
It possesses acid properties owing to the presence 
of the acid group COOH, but the amido group, 
NHj, bestows upon it basic properties also, so that it 
can be combined with either base or acid. It forms 
large crystals belonging to the rhombic system, 
is soluble in water, and possesses a sweet taste. 
It may be readily prepared from acetic acid, and 
by many reactions, and is a product of the decom- 
position of many animal substances. It is present 
in the bile combined with another acid, glycholic 
acid, to form glyco-cholic acid, and is formed also 
in combination with benzoic acid in the urine of 
horses (hippuric acid). It is also closely related 
to the substance Leucine which occurs in many of 
the juices of the animal body. 

Glycocol. [Glycine.] 
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Glycogen is a white powder closely resembling 
starch, which occurs in the liver of many animals. 
It possesses the formula C 6 H l0 O 5 , belonging to 
the group of bodies known as carbohydrates. It 
may be distinguished from starch by its giving a 
brown colour, instead of a blue, with iodine. If 
heated with a dilute acid it combines with water, 
forming dextrose, C 6 H l0 O 5 4- OH 2 = C 6 Hi a O fl , while 
by the action of ferments maltose is also obtained. 

Glycol is the first of the series of “glycols” 
or dihydric alcohols. Glycol has the formula 
C 2 H 9 0 2 or (CH 2 OH 2 ) 2 . It is a thick colourless 
liquid of specific gravity 1T25, which dissolves in 
water in all proportions. It possesses a sweet taste, 
hence its name (Gr. glyhys, sweet). If oxidised 
it yields first an acid of composition CH 2 OHjCOOH, 
gly collie acid, but on further oxidation the second 
alcohol group is also attacked, while intermediate 
aldehyde products, as glycoxal, CHO'CHO, and 
glycoxilic acid, C HO COOH, are also produced. 

Glycollic Acid. [Glycol.] 

Glycols are a series of compounds which may 
be represented by the general formula C n H 2n+2 0 2 , 
and may be regarded as derived from the paraffins 
by the replacement of two hydrogen atoms by two 
hydroxyl (OH) groups. They hence contain two 
alcohol groups, and are to be regarded as dihydric 
alcohols. According to the nature of the groups 
they may form diprimary , prim ary -secondary, 
etc., alcohols (q.v.). They are all thick viscid 
liquids with a sweet taste, soluble in water, and 
exhibit a gradation in properties as the number of 
carbons increase. They form salts or glycollates 
with sodium, etc., and form ethers (q.v.) with acid 
radicals. They also readily form oxide owing to 
the elimination of water. Thus — 


CH 4 OH ) __ CH*\ 
CH 4 OH { ~ CH^ 


0 + 0H 2 . 


Glycosuria, a name given to the disease in 
which sugar (glucose) occurs in the urine. 


Glyoxal. [Glycol.] 

Glyptodon, a genus of gigantic fossil arma- 
dillos, found in the Pleistocene fluviatile deposits 
of the Argentine Republic. The head, trunk, and 
tail are covered with bony plates, almost hexagonal 
and united by sutures; but there are no bands in 
the armour, so that the animals could not roll up 
like recent armadillos. The vertebras are almost 
all fused together into one bony cylinder, and the 
feet are massive. These animals, in some cases, 
reached over 9 feet in length. With four related 
genera, Glyptodon forms a distinct family of 
Edentata (q.v.), the JloplopJtoridoe. 


Gmelin, Leopold (1788-1853), a German 
chemist, was bom at Gottingen. He came of a 
scientific stock, as his great-uncle, Johann Georg 
(1709-55), was a great traveller and one of the 
chief botanists of his day, and his father, Johann 
Friedrich (1748-1804), was Professor of Medicine 
at TUbingen and Gottingen, and left a History of 
Chemistry and other works. Leopold held the 
chair of Chemistry and Medicine at Heidelberg for 
many years, and was author of a HandbucJi dcr 
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Chemie (translated by Watts) and several medical 
works* 

Gmelin’s Tost for bile pigment The presence 
of bile pigment in natural or morbid fluids is de- 
monstrated by the peculiar play of colours which is 
produced on the addition to the fluid of a few 
drops of nitric acid yellow from the presence of 
nitrous acid. 

Gneisenau, August Wilhelm Anton, Graf 
von (1700-1831), an able Prussian general, was 
born at Schildau, in Saxony. He first took service 
in the Ansbach army, and went to America during 
the War of Independence as a mercenary in the 
Hritish service. In 1786 he had a personal inter- 
view with Frederick the Great, who gave him a 
c mimission in the Prussian army. He was present 
at Jena, and distinguished himself as chief of the 
garrison at the siege of Colberg (Aprii-July, 1807). 
During the dark days of Prussia he busied himself 
with schemes for reorganising her army, and in 
1 $00 Napoleon compelled him to resign. While in 
retirement he continued his plans, and called upon 
Europe for help. During the War of Liberation 
he was quartermaster-general to Bliicher, and in 
the Waterloo campaign was his second-in-command. 
He was named Field-Marshal in 1825, but his 
Liberal opinions kept him in the background. He 
was a great force in his own province of Silesia, 
where he died of cholera. There are lives of him 
by Pertz and Delbrilck. 

Gneiss, a foliated rock, composed essentially 
of orthoclase felspar, quartz, and mica. Bubble- 
cavities containing water and liquid carbon dioxide 
occur in the quartz ; plagioclase felspars and garnet 
are common accessory minerals, and hornblende, 
talc, and graphite are sometimes so abundantly 
present, replacing in part the mica, as to give 
names to recognised hornblendic, talcose, and 
graphitic varieties. Lithologically gneiss hardly 
differs from granite (q.v.), except in its foliation 
(q.v.), and some of the coarser varieties do not 
exhibit this structure in hand-specimens. Gneiss 
is said to graduate in the field either into mica 
schist, slates, or less altered sedimentary rocks ; or, 
on the other, into true granite. It has been 
generally considered a highly metamorphosed 
aqueous rock ; but may, at least in some cases, be 
a granite iuolecularly rearranged. Most gneiss is 
assooiatea with Arch jean rocks (q.v.). 

Gneist, Heinrich Rudolf (b. 181f>), German 
jurist and historian, was born at Berlin. Till 1850 
he held judicial posts, but after that time devoted 
himself chiefly to writing and teaching. In 1844 
he became Professor of Jurisprudence at Berlin, 
and in 1858 a member of the Prussian Diet. He was 
afterwards also elected to the Reichstag. His chief 
works are The Constitution of Trial by Jury in 
Germany , The Administrative Law in England^ 
and History of the English Parliament . He was 
political instructor of the Emperor William II., and 
in 1875 became Senior Judge of the Supreme Court 
of Prussia and a Privy Councillor. He died in 1895. 

Gnome, an imaginary being supposed to inhabit 
the interior of the earth, and to be the guardian of 


animals, vegetables, and especially of minerals and 
mines. 

Gnomon, in Geometry . If a parallelogram is 
divided into four parts by two lines parallel to its 
sides intersecting at a point on either diagonal, 
and if one of these four parts be removed which is 
cut by this diagonal, the remaining three constitute 
a gnomon. The term is also used to denote the rod 
of a sundial that is placed parallel to the axis of the 
earth, and whose shadow marks the time on the dial. 

Gnosticism, a system of belief which attempted 
to combine Christian doctrines with elements de- 
rived from Greek philosophy, Judaism, and Oriental 
religions. The Gnostics were so called because they 
laid claim to knowledge (Greek gnosis) of a special 
kind concerning the mysteries of the Divine nature. 
Gnosticism reached its most vigorous state about 
the middle of the 2nd century, and died out in the 
latter part of the 4th century. Its main principles 
were everywhere the same, but the doctrines based 
upon them differed considerably in the various 
sects. The following were the cardinal points of 
the system : — There is one Eternal and Supreme 
Deity, who dwells apart from the liyle or material 
world in the midst of a pleroma or fulness of light. 
From Him there emanate numerous ./Eons, repre- 
senting for the most part certain attributes of 
Deity, such as Wisdom, Truth, and Might. The 
ASons partake in a varying degree of the Divine 
nature, and low down in the scale is the Demiurgus, 
the creator of the visible world, who was identified 
with Jehovah, the God of the Old Testament. 
Those Gnostics who were influenced by Zoroastrian 
doctrines held that the Demiurgus is the evil 
principle in the universe, and that he is engaged in 
a perpetual conflict with the Supreme Deity, the 
source of all good. All the schools recognised a 
three-fold division of mankind — the “spiritual,” 
who have an insight into the Divine nature ; the 
“ terrestrial,” who are under the dominion of 
matter ; and a third class, who are subject to the 
laws imposed by the Demiurgus for the attainment 
of his own ends. As matter is essentially evil, 
there is no resurrection of the body. For the same 
reason the doctrine of the Incarnation, which in- 
volved the combination of the divine nature with a 
material body, was rejected, and either the divine 
or the human attributes of Christ were explained 
away. The Ebionites, Basilidians, Carpocratians, 
and Cerinthians held that He was a man, and that 
the Divinity descended upon Him at His baptism in 
the form of a dove, leaving Him before the cruci- 
fixion. The Saturninians, Encratites (followers of 
Tatian), and Marcionites, on the other hand, main- 
tained that the body of Christ was an unsubstantial 
phantom ; while the Bardesanians and Valentinians 
asserted that it was composed of the same elements 
as those of the angels. The redemption was re- 
presented as a communication to mankind of the 
gnosis , which delivered the spiritually-minded from 
the bondage of the material world. These general 
principles gave rise to two widely different views 
of conduct. Some endeavoured by a severely 
ascetic life to maintain a rigid self-control, which 
would deliver them from the influence of the 





Gnu. 


( ) 


Goat. 


hyleoi the Demiurge, while others held that for 
those endowed with gnosis all actions were in- 
different, and expressed their contempt for matter 
by giving free vent to their animal appetites. In 
so far as they accepted the Old Testament, the 
Gnostics interpreted it in a symbolical sense. For 
the most part, however, they refused to recognise 
it at all, and they gradually rejected the greater 
part of the New Testament also, substituting 
certain apocryphal books and spurious gospels of 
their own. 

Gun, any antelope of the South African genus 
Catoblepas. There are two species — C. gnu , the 
common, and C. gorgon , the brindled gnu. They 
are strange-looking animals: the neck is arched, 
with a hog-mane, the body and tail are not unlike 
those of a small pony, with deer-like limbs, and a 
buffalo-like hairy head, long beard, and hair 
between the forelegs. Both sexes bear horns. The 
common gnu is brownish-black, with white mane 
and tail. The brindled gnu, the larger species, is 
dun, with pale streaks. Gnus are said to be fierce, 
but. the common species is domesticated without 
difficulty when taken young. 

Goa, a city and territory on the Malabar coast 
of Hindostan, about 250 miles south of Bombay, 
with an area of 1,262 square miles. It was cap- 
tured by Albuquerque in 1510, and is still held by 
the Portuguese. Rice is largely grown, but part of 
the province is covered by forest. At Goa are a 
fine cathedral and a church in which Xavier was 
buried ; but the seat of government is at Panjim or 
Nova Goa, three miles farther west. In 1871 there 
was a rebellion, after which the native army was 
disbanded. The inhabitants are a mixed race, and 
are very dark- featured. A Portuguese patois is the 
usual language, but in a few families pure Portu- 
guese is spoken. Roman Catholicism is almost uni- 
versally professed. 

Goajires, a large and independent nation in 
the State of Colombia, where they occupy the whole 
of the peninsula named from them, which projects 
between the Gulf of Venezuela and the Caribbean 
Sea ; area 2,600 square miles. The Goajires, who 
are the Guajiros of the early Spanish writers, have 
maintained their autonomy in this region ever since 
the close of the 16th century, when they revolted 
against their white taskmasters, and expelled them 
from the country. They are a handsome race, robust 
and agile, with round face, almost regular features, 
black hair hanging in ringlets down to the shoulders, 
and of a brick-red complexion growing with years 
to a deep mahogany. The Goajires are hunters, 
fishers, dealers and traders, supplying the settled 
communities beyond the frontier with much local 
produce— cattle, "fish, turtles, timber, dye-woods, salt, 
and com in exchange for cotton fabrics and other 
manufactured wares. Their language shows strong 
Carib affinities, and the Goajires, who call them- 
selves Guayu, are generally regarded as a branch of 
the widespread Carib family. (R. Paez, Wild Scenes 
in South America , New York, 1863; A. Ernst, Die 
(roajiro Indianer in Zeitschrift fur Ethnologic , 


Goat, any individual or species of Capra, a 
genus of hollow-horned ruminants, almost exclu- 
sively confined to the rugged and mountainous 
parts of the Palsearctic region, outside which only 
two species (one in Abyssinia and one in southern 
India) are found. Goats are closely allied to sheep, 
and the two groups have so many characters in 
common that it is difficult to frame definitions that 
shall mark them off clearly. The chief distinguish- 
ing marks of the goats are the laterally-flattened 
horns, keeled or with transverse ridges rising from 
the top of the head and curving backwards, the 
absence of tear-pits, the presence of a beard, and a 
peculiarly strong odour, especially in the males. 
To these must be added what Hodgson calls the 
“ moral ” distinctions : the “ curious, capricious, and 
confident ” nature of the goats, ns contrasted with 
the “incurious, staid, and timid ” disposition of the 
sheep. Not only do sheep and goats produce hy- 
brids, but these hybrids are capable of perpetuat- 
ing the mixed breed. 

The domestic goat (C 7 . li irons), with its numerous 
breeds, is probably derived from ( C. agagrus) the 
Bezoar goat, ranging from the Grecian Archipelago, 
where it is called the Ibex, to Persia, where its 
name is Paseng. It is of a greyish hue, shaded 
with reddish-brown, and has a dark dorsal stripe, 
The male stands about 33 inches at the withers, 
and the horns, which bear protuberances in front 
may measure as much as 4 feet along the curve. 
The female is smaller, and has the horns less de- 
veloped. It is said of this animal and of the Alpine 
Ibex that when accidentally falling they occasion- 
ally use their horns to break the shock. 

Goats are hardy creatures, and will pick up a 
subsistence where sheep would starve ; but they 
browse on shoots, twigs, and bark, and if kept neai 
plantations will do a great deal of damage therein, 
A good she-goat will yield about two quarts of milk 
daily. The milk is made into butter and cheese, 
especially in mountainous countries and in the 
East. The flesh of young goats, or kids, is eaten : 
goat-skins make excellent rugs, and when dressed 
as leather are used for making gloves and boots ; 
the horns are utilised for handles for cutlery ; and 
from the fat excellent tallow is produced. Judges 
and barristers’ wigs are made of goats’ hair, and 
from it ropes arc spun that resist the effect oi 
water. The Angora goat — a variety from Asia 
Minor — has long silky hair, from which camlet! 
are made. The Cashmere goat, another variety, 
is a native of Tibet and Bokhara, and owes its 
popular name to the fact that its long hair is sent 
to Cashmere to be made into the celebrated Cash- 
mere shawls. From these two varieties a third has 
been produced by crossing which yields longer and 
finer wool than the Angora or the Cashmere. The 
Syrian goat — a common Eastern form— is noticeable 
for its very long ears. The Markliore ( C. megaceros) 
a wild goat from Cashmere and North-East India 
is bluish-grey, with a long beard and mane, and 
immense spirally-twisted horns. It is popularly 
said to kill and eat serpents. The Tahr (o 
jemlatca ), from the Himalayas, is a fawn-brown 
with long hair on the neck, chest, and shoulders 
The horns are only about a foot long. 
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The Ibexes from the mountains of Europe and 
Western Asia are sometimes made a separate genus, 
from the fact that the horns are not keeled as in 
the true goats but have a series of transverse ridges 
in front They are sometimes marked off into species, 
according as they are found in the Alps (C. ibex ), 
the Pyrenees ( C. pyrenalca), the Sierra Nevada (6' 
bispama\ or the Caucasus (C. caucasiea ), but the 
first-named and the Paseng ( C \ agaprus) are pro- 
bably the only good species. [Rocky Moun- 
tain Goat.] 

Goat Moth ( Xyleutes eossus, Linn.), a large 
moth having an expanse of wing of about four 
inches ; it has a characteristic odour from which 
its name is derived. The caterpillar, however, is 
much better known than the moth ; it has a large 
and reddish or flesh-coloured body and black 
head. It is well known owing to the damage it 
does to trees and gate-posts or other wooden 
erections. It burrows through these, and as several 
usually occur together, and they live for three or 
four years before entering the chrysalid stage, they 
often cause the complete destruction of the timber 
to which they have gained access. 

Goatsucker, any bird of the Passerine family 
Capri mulgi dte, with 17 genera containing 91 species. 
The Cuvierian and scientific names perpetuate the 
memory of an erroneous popular belief, dating 
from the days of Aristotle, that these birds suck 
tho milk of goats. Goatsuckers are twilight 
insectivorous birds, owl-like in appearance, taking 
their prey on the wing. The gape is very wide, 
and set with bristles along the margin of the short- 
curved bill ; the hind toe can be directed forward, 
and (except in the South American genus Nyctibius) 
the middle claw is serrated, though the purpose of 
this is not known. The plumage of all is exceed- 
ingly soft, generally shades of brown and grey, 
with delicate markings. The flight is swift and 
noiseless, and the cry weird — that of some species 
strangely resembling human utterance. [Whip- 
pook-Will.] The common goatsucker (C. euro- 
pams) about ten inches long, widely distributed on 
the Continent, Asia, and North Africa, visits Britain 
in May, frequenting woody places, heaths, and 
fern-covered tracts, rearing its brood, and returning 
southward in September. From its haunts it is 
called tl^ Fern-owl, and from its cry the Night- jar, 
Night-churr, or Churn-owl'. The Podargidse, or 
frog-mouths, chiefly from Australia, are closely 
allied to the goatsuckers, but are slightly larger, 
and have a wider gape. [Guachako.] 

Gobelin, Jkhan (d. 1476), the first of a family 
of dyers, came to Paris about 1450, and there made 
a fortune. He built a house which was called La 
J&blie Gobelin by people who thought his ex- 
travagance would ruin him. The family, however, 
continued to flourish, and in the 17th century 
began the making of that tapestry which has made 
their name famous. In 1662 the establishment 
was purchased by the Crown, and it is still 
carried on. 

Goblin, the Kobold of German folk-lore, a capri- 
cious or mischievous spirit, a gnome. [Bbownib.] 


Goby, any fish of the genus Gobius, type of an 
acanthopterygian family (Gobiidae) of small shore 
fishes common on temperate and more so on 
tropical coasts. Some frequent estuaries, and a 
few live in fresh water. In the type genus the 
body is scaly, there are two dorsal fins, and the 
ventrals are united to form a sucking disc, by 
which these fish can fasten themselves to rocks. 
The males of some species are not only nest- 
builders ; they also watch over the nest after the 
young are born. There are about 300 species, 
several of which are British. The largest of these 
is the Black Goby (6?. niger ), and is about 5 inches 
long. Like the other British forms, it is often 
taken with a net in rock pools, and till these are 
frequently kept in aquaria. The White Goby 
( [Latmnculus albus ), a small transparent fish with 
teeth in one row, common in some parts of Britain 
and the Continent, is said to be the first recorded* 
instance of an annual vertebrate, for the life-term 
is a single year. The same peculiarity has been 
observed in allied American genera ( Apliya and 
Crgstalligobius). 

Godars, an outcast community, province of 
Mazandersin, Persia, of unknown origin. They are 
of darker colour than the Persians, and many of 
their customs resemble those of the Kols, Bhils, and 
other non-Aryan peoples of Central India. They 
are nominal Mohammedans, and now speak the 
Mazanderan Persian dialect. (Napier, Tour in 
Khorasan .) 

Godavari, a river of India, rises in the Western 
Ghauts near Nasik, and flows 898 miles in a south- 
easterly direction, till it discharges itself by seven 
mouths into the Bay of Bengal between the 
towns of Rajamundry and Masulipatam. Its 
breadth from where it is joined by the Pranbita to 
its separation into three streams varies from one 
to two miles, and the beautiful scenery of its lower 
courses has gained it the name of the Indian 
Rhine. There are three rapids in its upper course. 
The country forming its delta raises abundant crops. 
The Godavari is one of the twelve sacred rivers of 
India, and each of its mouths is considered holy. 

Goddard, Ab abell a (b. 1836), one of the 
greatest of English pianoforte-players, was born 
near St. Malo. Her taste was formed by Mr. J. W. 
Davison, to whom she was married in 1860. She 
made her debut in London on October 23, 1850. 
She was thought very highly of in Germany and 
Italy, and played for the last time in England in 
1873, when she set out on a tour to Australia and 
the United States. 

Godfather and Godmother, those who act 
as spiritual parents towards an infant presented for 
baptism. By making a vow on the child’s behalf 
that he will lead a holy life, and pledging himself 
or herself to secure the fulfilment of that vow, the 
godparent becomes his sponsor. At first one only 
was required, and this is still the case in the 
Roman Catholic Church, although there are often 
more. In the Anglican Church two godfathers and 
one godmother are necessary for the baptism of a 
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male, and two godmotheis and one godfather for 
that of a female. Parents are no longer forbidden 
to act as sponsors for their own children by the 
Church of England. In Catholic countries co- 
sponsorship constitutes a peculiarly intimate relation 
(the Old English gossiprede). 

Godfrey of Bouillon, one of the greatest of 
the Crusaders, was born about 10(51 in Brabant, and 
died in 1100 at Jerusalem. He served in the wars 
of the Emperor Henry IV., and was chosen one of 
the leaders in the First Crusade. When Jerusalem 
was captured the army wished to make him king 
of it, but he refused any other title but that of 
Defender of the Holy Sepulchre. In 1099 he 
defeated the Sultan of Egypt in the plain of 
Ascalon, and thus became supreme in Palestine. 
[Crusades.] 

Godiva, Lady, wife of Leofric, Earl of Mercia 
and Lord of Coventry, is said to have obtained from 
her lord the remission of certain penalties imposed 
by him on the townsmen by riding naked through 
the town in the year 1040. There was a stained- 
glass window commemorating the occurrence in 
St. Michael’s church, and the story used to be 
recalled to memory in the procession at Coventry 
fair. Leigh Hunt, Tennyson, and Kobert Brough 
have written on this theme. [Coventry.] 

Godolphw, Sidney, Earl (1645-1712), an 
English statesman, was born near Heist one, Corn- 
wall. He early became a favourite of Charles II., 
and entered Parliament in 1668. Ten years later 
he was entrusted with a diplomatic mission in 
Holland, and in 1679 begun his connection with the 
Treasury. From this time forward he became one 
of the most influential ministers, and, though he 
voted for the exclusion of the Duke of York 
from the throne, he became Secretary of State in 
1684, and when James came to the throne was 
only transferred from the Treasury to the House- 
hold. He was one of the last adherents of James 
11., but was, notwithstanding, made a Commissioner 
of the Treasury by William III. In spite of his 
known intrigues with the deposed king, he re- 
mained at the head of the Treasury from 1690 to 
1696 ; and he was reappointed in 1700, though he 
was almost certainly known to have been involved 
in Sir John Fenwick’s plot. He was appointed 
Lord High Treasurer by Queen Anne, and held that 
office for the first eight years of her reign, during 
which his management of the finances was of 
inestimable service to Marlborough, whose 
daughter had married his son. He had no fixed 
political principles, but was invaluable as an 
official who was not only able but, so far as is 
known, also incorruptible. Circumstances caused 
him and Marlborough to rely upon the support of the 
Whigs* and during the years 1708-10 the ministry 
was composed for the first time of one party in the 
state. Godolphin ranks as one of England's ablest 
financiers, but cannot be considered to have been 
a statesman of the first rank. A life of him by the 
Hon. Hugh Elliot, in which some incidents in his 
career are veiy leniently judged, appeared in 1888. 

Godoy. [Prince of the Peace.] 


Godwin, Francis (1562-1633), author c 
The Man hi the Moon ; or , a Discourse of a Yoyay 
Thither , by Domingo Gonmks , the Speedy Me; 
sengei' (1638, 1657, 1768), was born in Northern]: 
tonshire, and studied at Oxford. Having take 
orders and held several benefices, lie becan: 
Bishop of Llandaff in 1601, and of Hereford sixtee 
years later. The above-mentioned work showe 
the author's acquaintance with the Copernica 
system, and may quite possibly have suggested t 
Swift the “ Voyage to Laputa”in Gulliver's Travel 
Godwin’s other works are forgotten. 

Godwin, Mary Wollstonecraft (1759-1797 
wife of William Godwin (q.v.), was the daught* 
of an Irishman of bad character, who spent 
large fortune and left his daughters to go out { 
governesses. She met Godwin and Thomas Pair 
in London in 1791. Next year she went to Par 
and made the acquaintance of an American name 
Irnlay, with whom she lived for four years. Whc 
deserted by him she threw herself into the river i 
Putney Bridge, but was taken up by a passing boa 
A few months after their separation she formed 
connection with William Godwin, and though bot 
disapproved of permanent unions, they we; 
married before the birth of Mary, afterwards tl 
wife of Shelley. Her name is now chiefly remen 
bered by her Vindication of the Rights of Worn 
(1792), the earliest demand for “ women’s rights ; 
but her Letters Written in Norway , Sweden , a% 
Denmark have some merit, 

Godwin, William (1756-1836), author < 
Political Justice , was born at Wisbeach, being tl 
seventh child of a Nonconformist minister. K 
was educated in Norfolk, whither his father ha 
moved, but in 1773 carne to London and entere 
Hoxton Academy. He next became a preache 
and held strong Calvinist views for some year 
In 1783 he finally settled in London and engage 
in literary work. While writing Political Just it 
he became an atheist, but afterwards professe 
belief in a vague Theism. The work was very su< 
cessful, and had much influence on the young me 
of the day. Godwin was in general sympathy wit 
the most advanced Whigs, and was intimate wit 
Paine, Holcroft, and Horne-Tooke. He refuse* 
however, to be a party hack ; and Mackintosh, D 
Parr, and others, who agreed with his politic 
attacked his social views. These were furthi 
expounded in Caleb Williams , a novel (1794 
which had some merit of style. Godwin firs 
married in 1796 Mary Wollstonecraft (or Irnlay), bi 
lost her within a few months. In 1801 he marrie 
a Mrs. Clairmont, and supported not only h: 
children by her and his first wife, but also the: 
children by former husbands. In 1799 he put 
lished St. Leon, another novel, which had sqm 
success, and about this time had a controversy wit 
Malthus (q.v.). In 1805 he and his wife set up 
publishing business; but, in spite of the help < 
Lamb ana others and the sums given or lent hit 
by Shelley and Wedgwood, he never earned muc 
more than a competence until in 1833 he obtaine 
a sinecure from the Whig Government. The chic 
work published by him in his later years was 
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History of the Commonwealth , in the composition of 
which the pamphlets in the British Museum were 
first utilised. As a dramatist Godwin failed sig- 
nally, but obtained some success as a writer (under 
a pseudonym) of Fables for children. 

Godwiae (d. 1053), Earl of the West Saxons, 
an early English statesman, is said to have been 
the son of a certain Wulfnoth. Neither his 
parentage nor the date of his birth are, however, 
certainly known ; but early in the reign of Cnut he 
was a powerful personage. He was made by him 
Earl of Wessex, and became the second man in the 
kingdom. He supported Harthacnut, but after- 
wards accepted Harold I. He used all his influence 
h the Witan to get Edward the Confessor elected 
king, and now became head of the English party 
in the kingdom. His daughter Eadgyth (Edith) 
was married to the king in 1045, but the Normans 
Boon began to undermine his influence and the law- 
less deeds of his sons Swegen and Tostig were of 
great use to his enemies. In 1051 the Earl refused 
to avenge on Dover some insults that had been 
offered to the Nor mans, 'and he and liis sons were 
outlawed. Next year he landed in the south, and 
was supported by the country-side. He sailed up 
the Thames, and, the Witan declaring him innocent, 
Edward gave him the kiss of peace. He died in all 
probability of an apoplectic fit. 

Godwit ( Limosa ), a universally distributed 
genus of Scolopacidae. The species are not unlike 
curlews, but the bill has a slight upward, instead 
of a downward, curve. The females are larger than 
the males. They frequent marshes and estuaries, 
and feed in snipe-fashion by plunging their bills 
Into the mud in search of worms and molluscs. 
Two species are English visitors : the black-tailed 
( L . belgica ), and the bar-tailed godwit {L. la p- 
ponica). The former used to breed in England. 

Goethe, Johann Wolfgang von, the brightest 
Btar in the literary firmament at the end of the 
eighteenth and the beginning of the nineteenth 
century, was born at Frankfort-on-the-Main on the 
28th August, 1740. Though of humble descent on 
his father’s side, his paternal grandfather having 
been a journeyman tailor, his grandfather on his 
mother’s side, who stood godfather to him, and 
after whom he was named, held a high position in 
society, being Imperial Councillor and chief magis- 
trate of his native city. The poet’s own father, 
however, rose to be a lawyer of considerable 
distinction and took his degree of Doctor of Laws 
at the University of Giessen, and being a man of 
remarkable attainments, great common sense, and, 
moreover, of a retiring disposition, he was able to 
exercise a close supervision over the studies of his 
sole surviving son, whose character was to a great 
extent moulded and purified by such unremitting 
control. 

But notwithstanding all this influence, apparently 
for good, young Goethe’s education was conducted 
“not wisely but too well.” For a youth of an 
impressionable and all-devouring nature, receiving 
and assimilating every production of literary 
genius, it was highly dangerous to wander, as he 


did, over so wide a range of subjects, sipping the 
sweets of each, but exhausting the resources of 
none. The study of mathematics, music, languages, 
both ancient and modern, law, literature, and art in 
all its branches was surely sufficient to ruin any- 
one of a less robust mind than the young citizen of 
Frankfort. Lewes, in his Life of Goethe , tells us 
that he knew several handicrafts, and even learned 
the art of basket-making. But his wise and far- 
sighted mother kept him to some degree in check. 
In due course, at the age of 16, he was considered 
sufficiently advanced in his general studies to 
proceed to the university, and was entered at 
Leipsic in 1765 with the ostensible object of 
continuing his study of law. Leipsic was at that 
time the headquarters of the literary army, whither 
flocked the poets, critics, historians, and scientists 
of the day, the chief among whom were Gellert 
and Winckelmann ; and Goethe— inwardly rejoiced 
to be free from the trammels of a somewhat 
pedantic and humdrum home life— absorbed and 
assimilated impressions from without and, re- 
modelling and reconstituting them, gave them to 
the world in a new dress in the various forms of 
pastoral {Die Launc des Verliebten — The Lover's 
( Jajrrice ), comedy {Die Mitschuldigen — The Fellow- 
Sinners ), and prose ( Confessions ). At Leipsic he 
remained little over three years, when a somewhat 
severe illness, brought about by excesses and low 
diet, occasioned his return to Frankfort. From 
this illness he speedily recovered, but a gloomy 
melancholy settled on his mind, and mysticism and 
theosophy for a time hampered his progress to a 
higher sphere. 

A turning-point in Goethe’s career took place, 
however, when he entered in 1770 the University 
of Strasburg and made the acquaintance of 
Herder, then initiating a new departure in the 
realm of poetry. We refer to that epoch in the 
literature of Germany, styled, after a drama of 
Klinger’s, the Sturm und Drang (or Storm and 
Stress') period, which lasted from 1767 to 1781, and 
of which Herder was the most striking exponent. 
It was an attempt to supplant the poetry of art by 
the poetry of nature, to go back to the earliest 
periods, when the poetry of the people sprang from 
the heart of the people, and the false, the artificial, 
the manufactured, the studied was to be a thing of 
the past. Here, too, Goethe had his first serious 
love affair with Frederike Brion, the daughter of a 
neighbouring pastor, which, though little more 
than a youthful fancy, inspired some of his noblest 
lyrics. At Strasburg he took his degree of Doctor 
of Laws in due course, and returning to Frankfort 
in 1771 completed his legal education at the court 
of the Imperial Chamber in Wetzlar. On his 
return to his native city he brought out in 1773 his 
first work of any importance, the drama of Gotz 
von Berlichingen, the most brilliant outcome of the 
new ideas, and a severe shock to the adherents 
of the old French school. In it Goethe presents 
to us vivid pictures of the Peasants’ War and 
the Vehmgericht or Secret Court of the Middle 
Ages. Shortly afterwards followed the Sor- 
rows of Wertker {Die Leiden des juiigen Werthev ), 
the disburdening of a mind at that time full of 
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melancholy thoughts. This work created a great 
sensation, and Napoleon is said to have carried it 
with him on his campaigns. It was succeeded by 
a number of minor productions, chief among them 
being the tragedy of Clavigo . Goethe now sought 
consolation for an unhappy love affair in a journey 
to Switzerland and commenced on his return the 
tragedy of Egmont. It was during this period, too, 
that his grandest conception, Faust , issued first as 
a fragment and subsequently as a tragedy, was 
springing into life and assuming the noblest pro- 
portions under the hand of a master. 

And now came an important period in Goethe’s 
career. Previous to his journey to Switzerland he 
had, at their request, been introduced to the young 
Princes of Weimar by Major von Knebel, the 
friend and mentor of the younger, and in 1775 
Charles Augustus, having come of age and entered 
upon the government, invited the poet to his court 
at Weimar. Hitherto his mother, the Kegent 
Anna Amelia, had been one of the most zealous 
patrons of literature, and to her select circle, among 
whom only Wieland, Herder, and subsequently, 
from 1799 till his death in 1805, Schiller need be 
mentioned, we may be sure that Goethe was a 
most welcome addition. It was here, too, that he 
met Frau von Stein, who exercised a considerable 
influence over her admirer. At the court of 
Weimar he held for some time an inferior position, 
until in 1779, at the age of 30, he received the 
appointment of Privy Councillor. Three years 
later he was made President of the Chamber and 
enrolled among the lower nobility ( i.e . those who 
receive the title of von) ; but the poet felt that he 
could not give his heart to the dull routine of 
official business, and that his interests lay in 
another direction. His generous patron, who 
appreciated his feelings, gladly therefore accorded 
him a lengthened leave of absence, and he was 
enabled in 1786 to fulfil a yearning which for some 
time past had taken complete possession of him, 
that of visiting Italy. For various reasons, how- 
ever, he kept his destination a secret from his 
friends, and, as he himself tells us, “stole forth 
from Carlsbad” to the land of song. Here he 
remained for about two years, visiting Venice, 
Rome, Naples, and Sicily, of which he has given us 
a most remarkable description in his two books 
the Italienische Reise (1814) and It alien, collectiofts 
of extracts from letters to his various friends. In 
Italy alone was he able to study art and nature in 
its purest and sublimest forms, while his literary 
genius by no means lay dormant. Previous to his 
departure he had brought out four volumes of his 
collected works, and while engaged in the issue of 
the remainder he rewrote in the form of verse his 
Iphigenia auf Tauris and Torquato Tasso , both 
originally composed in prose, and completed in 
Rome his tragedy of Egmont , besides several other 
minor productions. 

On his return to Weimar studies in natural 
science engrossed his attention, and he began to 
feel that the life of a court official was highly 
unsuitable to his tastes, The French Revolution, 
too, made a deep impression on his sensitive 
uature, filling his mind with gloomy forebodings, 


and in his Reineehe Fucks, an adaptation of an 
ancient fable, he gave vent to a feeling of bitter 
resentment against mankind. About this time 
appeared the first instalment of Faust , but re- 
ceptive as men’s minds were for revolutionary 
ideas, this undue exaltation of supernatural powers 
met with no very cordial reception. Gradually, 
however, its purport came to be better understood, 
as realising the workings of the poet’s mind. In 
1794 appeared the first volume of Wilhelm Meisters 
Lehrjahre (apprenticeship), notable, among other 
excellencies, for the finest criticism of Hamlet 
extant. The first six books of this work were, 
however, written before his departure for Italy. 
This year was an important epoch in the poet's 
life, as marking the commencement of his friend- 
ship with Schiller, which lasted till the death of 
the latter in 1805. Goethe contributed largely to 
periodicals issued by his friend, and some of these 
publications having met with an indifferent re- 
ception, they resolved to take vengeance on their 
critics and exposed the degraded literary taste of 
the day in a series of epigrams called Xenien , 
which created at the time a profound sensation. 
The novel of Wilhelm Meister was completed two 
years after the issue of the first part, and was 
followed by Hermann und Dorothea in 1797. This 
is an “ idyllic poem ” in hexameters founded on an 
episode in the career of some Salzburg refugees, 
but transported to the period of the French Revolu- 
tion. For some time past Goethe had been 
endeavouring, in conjunction with Schiller, to 
introduce reforms on the German stage, and him- 
self undertook the management of the Weimar 
Theatre. Although nothing of importance ap- 
peared after the death of his friend, unless we 
except the second part of Faust and the first 
edition of Wilhelm Meisters Wanderjahre , a work 
much inferior in every respect to the Lehrjahre , 
his literary activity was never allowed to slumber. 
Many of his former publications were revised, and 
his Italian correspondence collected and collated. 
With the words “More light!” on his lips, he 
passed away peacefully on the 22nd March, 1832, at 
the age of 83 years. 

The greatness of Goethe’s genius no one will call 
in question. Before his appearance German litera- 
ature was at its lowest ebb, nothing worthy of the 
name having appeared since the earliest traditions 
of the nation embodied in the Lay of the Nihelungs. 
Goethe marked the beginning of a new epoch, 
stimulating and furthering the tastes of the nation 
not only by what he himself produced, but by the 
all-pervading influence of his personal character. 
A man of such universal genius— genius not im- 
paired by its universality — is a rare phenomenon. 
Science, literature, art, all came within his ken. 
It is owing to the fact that he was able, as Emerson 
expresses it, to cope with a .rolling miscellany of 
facts and sciences, and by his own versatility to 
dispose of them with ease, that he exercised such 
a vast and beneficial influence over the literature 
of his country. (For a full account of his life and 
works see G. H. Lewes Life of Goethe , a standard 
work, and Diinzer’s Life of Goethe , translated by 
T. W. Lyster.) 
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Goff©, or Gough, William (d.1679 ?), a notable 
historical and legendary character of the 17th 
century^ was an officer in the Parliamentarian army 
daring the Civil War. He was prominent at the 
meeting of officers which decided to bring Charles 
I. to trial, and, as one of the king’s judges, signed 
the death-warrant. He was one of Cromwell's 
major-generals, and a member of the new House of 
Lords, and received a grant of Irish land for his 
services. When at the Restoration he was excepted 
from the Act of Indemnity, he escaped to Massa- 
chusetts, but even there had to remain in hiding. 
Tradition says that when in 1675 the station of 
Hadley was attacked by Indians he suddenly 
appeared and rallied the settlers— a story made 
use of by Scott (Peter 'd of the Peak) and Fenimore 
Cooper. 

Gog and Magog, names given to the giants 
in the Guildhall. The figures now to be seen were 
made in 1708, the old ones, which dated from the 
reign of Henry V., having perished in the Fire of 
London. There are various stories about them, but 
in Caxton’s story Gog and Magog are the last two 
descendants of a race of giants who were conquered 
by Brut the Trojan, who made the two prisoners 
porters in his palace in London. In the Bible 
Magog is sometimes a man and sometimes a 
country, as in Ezekiel (xxxviii.). In Revelation 
(xx.) Gog and Magog together represent the nations 
opposing the triumph of the Kingdom of God. The 
Gog-Magog hills, near which there are traces of a 
Roman camp, are in south-east Cambridgeshire. 

Gogol, Nicolai Vasilievitch (d. 1852), a 
Russian realistic writer, was born at a village in 
the province of Poltava in 1809 or 1810. He went 
to St. Petersburg in 1829, hoping to earn a living 
by his pen, and two years later became known by 
his Evenings in a Farm near Dlkanda. In 1831 
he issued a second series, some of the tales in 
which have been translated into English. In 1837 
appeared his Dead Serfs (translated into English 
in 1887), a picture of provincial life which is con- 
sidered Gogol’s chef-d'ceuvrc. A year before he 
had satirised Russian officialism in a comedy, 
The Revising Inspector. He had himself had some 
experience of office, and he also lectured at St. 
Petersburg on history. He lived abroad (chiefly in 
Italy) for some years, but returned to Russia in 
1846, and died at Moscow in 1852. His correspon- 
dence and collected works were published in six 
volumes (1856-57). Gogol was intimate with 
Pushkine, who had much influence on his writings. 
His popularity in Russia was second only to that 
of Turgenieff. 

Gohelw&r, a district forming the eastern 
coast of Kattiwar Peninsula, Presidency of Bombay. 
It has an area of about 4,000 square miles. 

Goitre, Bronchocele, the term applied to 
diseases of the thyroid body. The thyroid body or 
gland is situated in the neck, and consists of two 
lobes, with a connecting middle lobe or isthmus, 
which lies just in front of the windpipe. The gland 
substance is richly supplied with blood-vessels, 


and consists of a number of vesicles (thyroid 
vesicles) which are filled with a transparent 
material (colloid substance). Isolated cases of 
goitre are met with in all parts of the world, but 
the disease occurs with especial frequency in 
certain localities, in which places it is therefore 
said to be endemic. In the Swiss valleys, and in 
certain parts of the Himalayas, goitre is common. 
In England it is much more rare, but affects certain 
counties, notably Derbyshire, whence the name 
“ Derbyshire neck.” Apart from the disfigurement 
caused by the tumour, goitre may produce certain 
serious consequences, notably, it may give rise to 
symptoms caused by the pressure exerted upon 
important structures, which lie in the neck in close 
juxtaposition to the thyroid gland. The most 
frequent “pressure effect ” produced by a thyroid 
tumour is constriction of the trachea or windpipe, 
leading to difficulty of breathing ; this symptom is 
most commonly associated with enlargement of the 
middle lobe of the thyroid body. In the treatment 
of goitre the most effectual remedy is, no doubt, 
the removal of the patient from the locality in 
which the disease was contracted ; if this be im- 
possible, attention should be directed to the water 
supply, as there is little doubt that it is through 
the medium of drinking water that the disease is 
produced. Cysts may be evacuated by puncture. 
When the trachea is compressed and asphyxia is 
imminent, tracheotomy may be called for, and in 
some instances the attempt has actually been 
made to extirpate the whole tumour; this latter 
proceeding involves no little danger, so richly, as a 
rule, is the swelling supplied with blood-vessels. 

Goklans, a large division of the Turkoman 
people, whose territory lies in the Upper Attrek and 
Gurgan river valleys between Kizil Arvat and Aska- 
bad on the Russo-Persian frontier. Chief taife 
(subdivisions) : Chakir, Begdli, Kazi, Karabalkan, 
Kyruk, Bajindir, and Yangak, including a branch 
in the Persian province of Mazanderfin. 

Golconda, a fortified town in Hindostan, seven 
miles north-west of Hyderabad. It was formerly 
the capital of a kingdom of the same name, but is 
now the chief town of the Nizam’s dominions. 
There were gold and diamond mines in the neigh- 
bourhood of the city, and the latter were cut and 
polished at Golconda. 

Gold, a metal valued on account of its scarcity, 
colour, lustre, and power of resisting oxidation. It 
is represented chemically by the symbol Au, from 
its Latin name, aurum, and it has an atomic weight 
of 196*5. It is the only metallic element of a 
yellow colour. Its hardness when pure is about 2*5, 
and its specific gravity about 19. It is the most 
malleable of metals, the thin leaves appearing 
green by transmitted light. Its weight ana malle- 
ability serve to distinguish it from many other 
substances, especially iron-pyrites. Gold is also 
extremely ductile, and can be welded readily when 
cold. It does not dissolve in the simple acids, but 
will do so in aqua regia (q.v.), forming a yellow 
solution of auric chloride (AuClj). From this solu- 
tion it is precipitated as a soft brown powder by 
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ferrous sulphate (FeS0 4 ), as a dark-brown sulphide 
by sulphuretted hydrogen, or most characteristic- 
ally as “ purple of Cassius ” by stannous chloride 
(SnCl 9 ). Gold is chiefly obtained “native,” i.e . 
uncombined; in which state it is sometimes in 
small octahedral crystals belonging to the Cubic 
system, sometimes dendritic, or in grains or veins 
disseminated through quartz-rock ; but more com- 
monly in dust-like particles or in rounded water- 
worn lumps or “ nuggets ” in alluvial deposits. In 
accordance with these two chief modes of occur- 
rence, gold-mining is either vein-mining and quartz- 
crushing, or what is known as “placer-mining.” 
This consists in repeated washings of the auriferous 
gravel or “ pay dirt ” in a “ pan,” “ cradle,” or 
“ sluice,” and passing it over mercury, with which 
the gold unites or amalgamates. The mercury can 
subsequently be readily driven off by heat, leaving 
the gold. The auriferous gravels are sometimes 
quarried on a large scale by a hydraulic jet. 
Auriferous quartz- veins occur generally in slates or 
talcose or chloritic schists : alluvial gold is com- 
monly associated with grains of quartz, platinum, 
osmiridium, tinstone, chromite, magnetite, zircon, 
topaz, sapphire, garnet, and diamond. There is 
hardly a geological formation or a country in the 
world in which some gold has not been found in 
one or other of these forms. It occurs in Cornish 
stream-tin works, in granite in Wicklow, in Suther- 
land, and in quartz- veins in Carmarthenshire and 
Merionethshire. At Tchemnitz in Hungary veins 
occur in Tertiary trachytes, and in Transylvania 
even in sandstone. The more important Ural 
workings are both in veins in Palaeozoic rocks and 
in alluvium of later Tertiary age. From Mexico to 
Alaska, one of the richest auriferous regions on the 
globe, the gold is largely in river-terraces of Plio- 
cene or Pleistocene age ; but in California aurifer- 
ous veins also occur in rocks probably of Triassic 
age. Most of the gold of Africa is alluvial ; but 
auriferous quartz-veins occur in the Transvaal in 
talc-schists associated with diorite, probably 
Silurian or Devonian in age. In Australia the 
vein-gold seems all of Lower Palaeozoic age; but 
there are also important Tertiary alluvial deposits. 
Next in importance to the native metal as a source 
of gold is iron-pyrites, in which the precious metal 
is probably not chemically combined. Gold alsp 
occurs in arsenical pyrites, in galena (q.v.) and with 
silver in certain tellurides, such as sylvanite (q.v.), 
calaverite, named from Calaveras in California, and 
nagyagite, from Nagyag in Transylvania. Most of 
the gold of Brazil occurs in pyrites. The chief 
gold supply of the world is at present derived from 
the United States, Australia producing about three- 
quarters as much. 

. Gold-beater’s Skin, a membrane prepared 
from the outside coat of the great intestine of the 
ox. Its tough consistency renders it suitable for 
being placed between the leaves of gold while they 
are being beaten. It thereby becomes extremely 
thin, ana may be afterwards used in dressing 
wounds. 

^Gold-beating, the process by which gold is 
beaten into leaves for gilding. As gold-leaf was 


used in the East for gilding (q.v.) at a very early 
period, the method by which it is prepared must 
also have been known. Gold-beating was formerly 
a thriving industry at Florence, but it has much 
declined there of late years, owing to the produc- 
tion of inferior but cheaper gold-leaf in France 
and Germany. A considerable amount is made in 
England, especially in London. The first step in 
the preparation is to alloy the gold with silver or 
copper, the amount of which varies with the colour 
desired. It is then cast into ingots, and each ingot 
is rolled into a ribbon about 1 J inches wide. These 
are cut into pieces which are interleaved with 
squares of coarse paper. A leaf of vellum is 
introduced here and there instead of the paper. 
The packet formed in this way, termed a “ cutch,” 
is laid on a marble surface and beaten with a 
hammer weighing about lfi lbs. Much exertion is 
saved through the elasticity of the vellum, which 
causes the hammer to rebound. When the pieces 
of gold have become equal in size with the squares 
of paper, they are removed and cut into four pieces. 
These are interleaved with gold-beater’s skin so as 
to form a “shoder,” and the same process is 
repeated, but in this case a 9-lb. hammer is used, 
and the beating is continued for a longer time. 
The pieces thus beaten out are in their turn cut up, 
and a packet called a “ mould ” is formed by inter- 
leaving about 950 of them with fresh gold-beater’s 
skin. A final beating then takes place with a 7-lb. 
hammer, lasting for four hours. The leaf is thus 
reduced to a thickness of about inch. An 

ounce of gold when beaten out sometimes covers 
over 200 square feet. 

Gold Coast, a stretch of sea-board on the 
Gulf of Guinea, West Africa, about 300 miles in 
extent, having the Ivory Coast on the west, and 
Dahomey on the east. It derives its name from 
the gold-dust brought by the Ashantis from the 
interior and sold to traders. The climate is un- 
healthy, and the coast dangerous owing to the 
heavy surf. Besides gold, palm-oil, cocoa-nuts, and 
ivory are objects of barter. The inhabitants consist 
almost entirely of negroes, governed by their own 
chiefs ; but the whole territory is under the pro- 
tection of a British Governor residing at Christians- 
borg. 

Golden Apple Beetles, a family of beetles 
of which the best known English representative is 
Chrysomela ccrealis (Linn.). This is of a bright 
gold colour streaked wit h bands of blue and green. 
It is commonest in North Wales. 

Golden-crested Wren, a somewhat mis- 
leading name for Regulus cristatu $, the kinglet, a 
warbler approaching the tits in habit. It is a 
native of Britain, and numbers also visit us in the 
winter from the north of Europe, over which 
continent it is widely distributed. It is the smallest 
British bird, being little more than three inches 
long. The plumage is yellowish-green above, and 
light grey beneath, and the saffron feathers on the 
crown form a crest ; the tints are duller in the hen 
bird. R, ignicapillus , the Fire-crested Wren, is an 
occasional visitor. 
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Golden Fleece, in Greek mythology, was the 
fleece of the ram Chrysomallus, which the Ar- 
gonauts sought to obtain in their expedition to 
Colchis. An order of knighthood with this title 
was instituted by Philip 111., Duke of Burgundy, 
in 1429. The selection of the fleece as a badge is 
perhaps explained by the fact that the manufacture 
of wool had long been the staple industry of the 
Low Countries, then a part of the Burgundian 
possessions. The office of Grand Master was held 
by Philip himself, and became hereditary in his 
family. There were thirty-one knights, who filled 
up vacancies by co-optation, but the right of elec- 
tion was transferred by Gregory XIII. to Philip II. 
of Spain, at that time Grand Master. Early in 
the 18th century a dispute concerning the posses- 
sion of the order arose between Philip V. of Spain 
and the Emperor Charles VI., who then held the 
Netherlands. It was eventually settled by the 
establishment of the order both in Spain and 
Austria. 

Golden Legend, a collection of lives of the 
chief saints, written by Jacobus de Voragine 
0230-98), who at the time of his death was 
Archbishop of Genoa. It has been translated from 
the original Latin into most of the European 
languages. An English version by Caxton was 
published in 1483. 

Golden Humber. The discovery of the 
Greek astronomer Me ton in 432 B.c. that a period 
of 19 years brought the sun, the earth, and the 
moon approximately into the same relative posi- 
tions, furnished a convenient means of marking 
time. The number of a year in the Metonic Cycle 
became known as the Golden Number from the 
circumstance that in the Roman and Alexandrian 
calendars these numbers were inscribed in gold. 
When the Gregorian calendar was adopted, the 
1st of January of the year 1 B.c., on which day 
there was a new moon, became the starting-point 
from which the Metonic Cycles were reckoned. The 
golden number of a year may therefore be ascer- 
tained by adding 1 and dividing by 19 ; the quotient 
gives the number of previous cycles, and the re- 
mainder the number of the year in the present cycle. 

Golden Oriole. [Oriole.] 

Goldfinch ( Carduelis elegam ), a common Euro- 
pean and British finch, valued as a cage-bird for 
its fine plumage and sweet song. The male, about 
5 inches long, has the back and rump dusky brown, 
mixed with black, the greater wing-coverts gamboge 
yellow, the nape white, top of the head black, and 
a crimson patch at the base of the bill. They are 
generally found in small flocks, and produce two 
broods in a year. The young are fed on insects, 
but the old birds are chiefly seed-eaters. 

Goldfish, Golden Carp ( Caramus anratus ), a 
Chinese and Japanese fish introduced in England 
towards the close of the 17th centurv. It is 
naturally brownish, but in a domesticated condition 
it becomes a rich gold colour. Albinos often occur, 
and are known as Silver Fish. Both forms are kept 
in aquaria. 


Goldi, a Mongolic people of north-east Asia, 
Amour basin, settled chiefly along the right bank 
of the main stream between the Sungari and Gorin 
confluences, and also in the Usuri river valley. 
The Goldi, who are a branch of the Tungus race 
[Tungus], are the Yu-pi-ta-tze or “ Fish-skins " of 
the Chinese, being so named from their national 
costume, a long flowing robe of Chinese pattern 
made of prepared salmon skins. They live entirely 
by fishing and hunting, varying their fish diet with 
a little rice or millet, which they receive from the 
Manchu and Chinese dealers in exchange for peltries 
and dried fish. They cultivate no land, and keep 
no domestic animals, except a few cats, pigs, and a 
breed of dogs like those of the Eskimo. Never- 
theless, they are very fond of animals, keeping 
menageries of bears, wolves, and foxes, and aviaries 
of wild ducks, geese, and eagles. The type is 
distinctly Mongolic, marked by a yellowish com- 
plexion, flat features, short stature, and black, lank 
hair. (V enukof, in Peter mann's Mittheilungcn , 1 862.) 

Gold Leaf Electroscope, in Electricity , is 
an instrument that estimates the potential of a 
quantity of electricity by the divergence produced 
of two strips of gold leaf that hang from the 
charged conductor. [Electroscope.] 

Goldoni, Carlo (1707-93), an Italian comic 
dramatist, was born in Venice, at which place and 
at Pavia he studied law. In 1732 he produced a 
successful tragedy, but soon forsook this depart- 
ment of dramatic art for that of comedy. In the 
course of twenty years he wrote more than 100 
pieces, among which were : — Zelinda e Lindoro, La 
Bottcga di Caffe , Dama Brudente , and a trilogy 
called T illegiatura. In 1761 he was engaged to 
write for the Italian theatre at Paris, and during 
his residence there taught Italian to the daughters 
of Louis XV. 

Goldschmidt, Madame (1820-1887), a great 
Swedish singer, better known as Jenny Lind, was 
born at Stockholm. In spite of her parents’ poverty 
she had lessons in the Court theatre from the age 
of nine, and, after a successful debut at eighteen 
in Per Freischiitz . continually sang before royal 
audiences. In 1841 she studied under Manuel 
Garcia at Paris, but her first appearance there was 
a failure. She then studied German at Berlin, to 
which city she returned after a short stay in 
Stockholm. In 1846 she sang at Vienna, and in 1847 
made her first appearance in London, to which she 
returned a year later, and again in 1849. She went 
on an American tour under Barnum’s management in 
1860-52, and married her pianist, Otto Goldschmidt, 
in the latter year. On her return to Europe she con- 
fined tier appearances to concerts and oratorios, and 
left the stage. She lived chiefly in London and Mal- 
vern, and was Professor of Singing at the Royal Col- 
lege of Music from 1883 to 1886. From the proceeds 
of her American tour and other engagements she 
founded the Mendelssohn scholarship, and also 
gave a hospital to Liverpool. She also interested 
herself greatly in the Bach Choir conducted by her 
husband. She was called the “Swedish Nightin- 
gale,’* and, from the accounts written of her voica 
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by those who had heard it, seems to have deserved 
the name. 

Gold-sismy, Gold-finny ( Crmilabms melops ), 
a common British Wrasse of small size, living near 
rocks and feeding on molluscs and crustaceans. 
There is a dark spot behind the eye, the back is 
purplish, the under-surface greenish, and the sides 
of the head red. The pre-operculum is denti- 
culated. 

Goldsmith, Oliver, was born on the 10th 
November, 1728, at Pallas or Pallasmore, in county 
Longford, but his father, a clergyman, soon obtained 
the living of Kilkenny West, and the boy was 
brought up in the neighbouring village of Lissoy. 
At seventeen he entered Trinity College, Dublin, 
where he led a careless life. After taking his degree, 
he lived at home for two years. He tried to take 
orders, but, for unknown reasons, was rejected by 
the bishop. Then he held a tutorship, and made 
an attempt to emigrate, after which an uncle came 
to the rescue, and started him to study law at 
the Temple with £50. This, however, he spent in 
Dublin, and his uncle sent him to learn medicine 
in Edinburgh. There he remained from 1752 till 
1754, after which he spent ten months at Leyden, 
at the end of which, being penniless, he thought 
that a tour might be enjoyable. He wandered to 
Italy, supporting himself by playing the flute and 
by other mysterious means. In 1756 he reached 
London, where he continued his hand-to-mouth 
existence, as a doctor, as a corrector of the . press 
for Richardson, and as usher in the school of Dr. 
Milner at Peckham. It was in this school that he 
stumbled on literature as a profession. A book- 
seller, Griftlths, dining there, was so much struck 
by his ability that he employed him for board and 
lodging and a trifle of money to write in The 
Monthly Review. For five months this arrange- 
ment lasted, after which Goldsmith set up as a 
literary man on his own account, but soon drifted 
again to Peckham, then back to literature, until 
Dr. Milner obtained him the promise of a medical 
appointment on the Coromandel Coast. This pros- 
pect, however, was not realised, and after failing to 
pass an examination as “ hospital mate ” Goldsmith 
returned to his books. In 1759 he published his 
first original work, An Inquiry into the Present, 
State of Polite Learning in Europe, and eight 
numbers of weekly essays in The Bee. In 1760 he 
brought out in The Public Ledger a series of letters 
from an imaginary Chinaman, which were so 
successful that they were republished in 1762 as 
The Citizen of the World. The year 1761 was marked 
by his first visit from Dr. Johnson, and in 1763 he 
became one of the original members of “The 
Literary Club,” where he met Reynolds, Burke, 
Garrick, and other notable men. His anonymous 
Letters from a Nobleman to his Son made, at this 
time, a great success. He had now reached his 
great period of production. The Vicar of Wakefield 
was sold to a publisher in 1764 and published two 
years afterwards. His two best-known poems, The 
Traveller and The Deserted Village, came out in 
1764 and 1770, and his two comedies The Good - 
Natured Man and She Stoops to Conquer, in 1767 


and 1772. Meanwhile, reckless in expenditure, and 
ready to give his last guinea to anyone in distress, 
the poor genius was sinking deeply in drudgery 
and debt. He wrote much for booksellers, even 
long histories of Rome and of England, and a com- 
pilation in eight volumes on Animated Nature, and 
earned sums which would have kept an ordinary 
man in comfort. Anxiety, however, darkened his 
closing days, and he died on the 4th April, 1774 
Soon after his death his unfinished poem lletalia - 
lion was published. As a writer Goldsmith has a 
perennial charm. Original alike in poetry, fiction, 
and comedy, he stamped his work with the perfec- 
tion of order in which his life was lacking, and with 
the simplicity, the sensibility, the humour and 
wisdom which have endeared him as much to those 
who have succeeded him as to his own generation. 

Goldstiicker, Theodor (1821-72), a German 
Sanskrit scholar, was born at Konigsberg. He 
came to England in 1850, and was from 1852 till 
his death Professor of Sanskrit at University 
College, London. He founded the Sanskrit Text 
Society, and wrote Panini : His Place in Sanskrit 
Literature, part of a Sanskrit dictionary, etc. 

Golf is a game that, for some four centuries, 
was almost exclusively confined to Scotland, where 
it had been played at least from the reign of James 
II., for we find the Scots Parliament, alarmed at 
the decay of archery, enacting in 1457 that golf 
be “ utterly cryit down and nocht usit.” About 
the year 1881, however, the game sprang into uni- 
versal favour throughout the British Empire. In 
theory the game is as simple as in practioe it is 
difficult. Baldly stated, the object of the player 
is to drive a small guttapercha or rubber-cored 
ball from hole to hole over a given course in the 
fewest strokes. The course consists usually of 
downs or links by the sea, or of commons or parks 
inland. The holes are from 200 to 500 yards apart, 
and a full-sized course contains eighteen holes. 
Between the holes “ bunkers,” either natural or 
artificial, are interposed. The most frequent 
obstacles are ponds, streams, sandhills, pits, 
gorse, heather, which are to be evaded or sur- 
mounted by the player. To the account of such 
difficulties must be laid the quantity of objurgation 
that is often alleged to be audible in the vicinity 
of most bunkers. The hole is surrounded by a 
sheet of closely-cropped, well-tended turf, known 
as the putting-green. The players use a variety of 
clubs, according to the “ lie ” of the ball, but the 
following may be regarded as forming the golfer’s 
kit, which is usually carried by a “caddie”— the 
driver, brassey, cleek, lofter, mashie, and putter. 
St. Andrews is the golfers’ Mecca, the Royal and 
Ancient Golf Club of the venerable city being the 
law -giver of the game. Amongst some of the best 
greens may be mentioned St. Andrews, Carnoustie, 
Gullane, North Berwiok, the Braid Hills, Prestwick, 
Troon, in Scotland; and in England, Sandwich, 
Westward Ho, Hoy lake, Felixstow, Ashdown Forest, 
Wimbledon, Mitcham, Blackheath, and Furzedown 
(Tooting) ; while there is a sporting course at Hows- 
trake, near Douglas, in the Isle of Man. Games are 
usually played one or two a side, the latter forming 
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a “ foursome ” ; and women are as keen players in 
their way as men. On greens with gravel, chalk, 
or sand subsoil, golf can be played ail the year 
round, red balls being used when the links are 
under snow. The rules of the game will be found 
in most text-books, or can be had from the “ Royal 
and Ancient,” as it is affectionately styled, of St. 
Andrews. 

Go&oourt, Edmond de (1822-88), and Jules 
(1830-70), two French novelists, whose works are, 
perhaps, the most successful result of collaboration 
ever seen. The former was born at Nancy and the 
latter at Paris. Before writing fiction they pub- 
lished a series of sketches dealing with the history 
of the 18th century, the chief of which were 
Histoire de la Sociite Franqaise pendant la 116- 
volution (1854) and Portraits Intimcs du XVIII. 6 
Sivcle ( 1 85(5-58). In after years they also produced La 
Femme an XVIII 6 Sieelc , and some artistic studies, 
V Art an XVIII 6 Bivcle (1874), and studies of Wat- 
teau and Proudhon by the elder brother only. Their 
first novel was Lea Homines de Lcttrcs (1800) ; and 
the best of their -joint productions were lienee 
Manner in (18(5*1), Germinie Lacerteux (1865), and 
Madame Gervaisais (1869). Jules died on June 20, 

1870, but Edmond wrote after his death La Mile 
JtJlisa, which had both merit and popularity, and 
several other works. The letters of Jules were 
given to the world in 1885, and the Journal of the 
brothers appeared in complete form in 1888. Their 
artistic was of greater value than their historical 
work. 

Cfondar, a town in the centre of Abyssinia, 30 
miles north of Lake Isana. It was formerly a large 
town in which the Emperor resided ; it was partially 
burnt by the Dervishes in 1889. Gold and silver 
filigree- work, musical instruments, and fine leather 
are made here ; and there are forty churches. 

Gondokoro, on the Upper Nile, about 150 miles 
north of the Albert Nyanza, is a centre of the 
ivory trade. It was formerly also a great resort of 
slave-traders, but Baker put down this traffic in 

1871. 

Gondola, a long narrow boat, with high, curved 
prow and stern, which gradually diminish in width 
and end in a point. The gondolier stands at the 
stern, and propels the boat, by means of a large and 
very powerful kind of oar. They are a striking 
objedf on the canals at Venice. 

Gonds, a large division of the Dravidian race, 
who give their name to the region of Gondivtina, 
comprising both slopes of the Vindhya Mountains 
in Central India. As indicated by their name 
(either from a Sanskrit word meaning “cave- 
dwellers,” or else “ highlanders ” from the Telugu 
konda , “mountain”), the Gonds belong to the 
primitive population of the peninsula, and are the 
most numerous and widespread of all the un- 
civilised Indian peoples. They axe distinguished 
by a very dark complexion— some of the tribes being 
almost black— with straight black hair, somewhat 
broad fiat features, round face, and low stature, 
averaging little more than five feet three inches. 
But the type varies considerably amongst the 


different tribes, of which the chief are: Badiya, 
Koram, Paoli, Murpasi, Siamb, Markand in the 
Korea Hills and Sirguja; Raj Raghawal Dadave, 
Katulya, Padal, Dholi, Ojhyae, Thokyal, Koikopal, 
Kolam and Madyal in the Central Provinces; 
Marias, Hulbas, and Badiyas in the southern 
dependencies. All speak dialects of the rude un- 
cultivated Gondi language, which has lately been 
reduced to writing by the missionaries. In it have 
appeared two of the gospels and other parts of 
Scripture in the Devamtgari character. The tribal 
affairs are regulated by a council of elders under a 
thakur or chief usually of Rajput origin. Their 
religion is of an extremely primitive type, and 
presents some curious features, such as the worship 
of small-pox, the cholera, fever, the tiger and other 
personified malevolent influences represented, not 
by idols, but by small blocks of stone disposed in 
a circle round some gigantic forest tree. These 
monoliths are still smeared with a red ochre to 
represent the blood of the animal or human 
victims formerly sacrificed to avert their wrath. 
But many are now Christians or worshippers of 
Siva, Vishnu, and the Hindu divinities. They 
cultivate a little land in a nomad sort of way, 
moving from place to place according as the soil 
gets exhausted. But their chief dependence is on 
wild fruits, roots, the edible flowers of the mhowa 
tree, and all kinds of game, which still abounds in 
the forests of Gondivana. (Captain Forsyth, The 
Highlands of Central India , 1871 ; Charles Grant, 
Gazetteer of the Central Provinces ; Rev. J. Caine 
on The Kois or Gonds in Journal of the lieyal 
Asiatic Society , February, 1881.) 

Gongora, Luis de Gongoiia y Argote (1561- 
1627), a Spanish poet, was born at Cordova. He 
studied law at Salamanca, but eventually took 
orders, and became chaplain to Philip 111. He 
wrote sonnets, lyrical poems, and guitar-songs, and 
in his later works was decidedly euphuistic, like 
the earlier Elizabethans in England. An incom- 
lete edition was published in the year of his 
eath, and in 1659 a complete edition appeared at 
Brussels. Solidades and Pyramo y Thishe are the 
names of two of his longer poems. 

Goniatites, the type genus of the Goniatitidce , 
a family of Cephalopoda with coiled shells re- 
sembling those of the Nautilus but in which the 
sutures are angulated instead of wavy. The family 
is extinct, and flourished most in the Carboniferous 
period, though it survived till the Triassic. 

Gonidia, green cells leading an independent 
existence, being, in fact, unicellular Algae (q.v.). 
They are generally spherical, and have seldom a 
defined cellulose membrane. In addition to chloro- 
phyll (q.v.) they sometimes contain phycocyan or 
other colouring matters. The term is especially 
applied to those algal cells belonging to various 
members of the sub-classes Cyanophyce® and 
Chlorophyceae, which, imprisoned by the hyphae of 
various fungi, constitute the symbiotic compound 
organism known as a lichen (q.v.). 

Goniometer is an instrument chiefly used in 
crystallography for the measurement of solid 
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angles, the best known being those of Carangeau 
and of Dr. Wollaston. 

CtosuophyUnm a well-known genus of corals 
from the Silurian rocks. It is characterised by its 
well-marked quadrilateral shape ; the internal 
structure is of the type known as “vesicular,” 
while the septa are distinct plates or lamina*, and 
not mere striae. [COBAL.] 

Gonorrhoea, a disease characterised by inflam- 
mation of the mucous membrane of the genital 
passages with purulent discharge. The malady is 
now known to be due to a specific micro-organism, 
and infection is transmitted from one subject to 
another by direct contagion. The inflammatory 
mischief is accompanied by great pain in the acute 
stage, and chronic trouble is apt to be left behind 
after the force of the disease is spent — a thin 
watery discharge sometimes persisting for years. 
Matters are sometimes complicated by the super- 
vention of an exceedingly intractable affection of 
the joints known as gonorrhoeal rheumatism, and 
among the sequelae of the disease stricture of the 
urethra may be mentioned as a frequent and dis- 
tressing after-trouble in the male subject. The 
serious nature of the malady urgently demands 
that the sufferer should obtain proper medical 
advice from the outset, and on no account should 
reliance be placed in any quack remedy. The 
discharge in the acute stage is eminently contagious, 
and is capable of being inoculated upon the mucous 
membrane of the conjunctiva. When such a 
mishap occurs severe inflammation is set up 
(gonorrhoeal ophthalmia), and loss of sight is then 
no uncommon result. 

Gonsalvo di Cordova (1453-1515), a great 
Spanish general, whose real name was Gonzalo 
IIkrnandez y Aguilar, was born near Cordova. 
Ho distinguished himself as a soldier in the wars 
with the Moors and Portuguese, and conducted with 
great skill the negotiation with Boabdil, King of 
Granada, with which the former closed. He after- 
wards drove the French from Italy for Ferdinand 
II. of Naples, and gained by his exploits the title 
of “the great captain.” In 1500 he recaptured 
Zante and Cephalonia from the Turks, and three 
years later again commanded against the French 
in southern Italy. By the victory of Garigliano 
(December 29, 1503) he re-established the Spanish 
kingdom of Naples, of which he was appointed 
Viceroy soon afterwards. In Spain, however, his 
enemies intrigued with success against him, and 
when recalled he thought it best to retire to his 
estates in Granada, where he died. 

Ctonzaga, the name of a ducal dynasty at 
Mantua and Montferrat. Luis Gonzag a ousted the 
Bonacossi family from the lordship of Mantua in 
1328, and Giovanni Francesco (1394-1444) was 
created Marquis by the Emperor Sigismund in 
1433. His son Luis, “the Turk” (1144-78), owned 
one of the finest bodies of mercenaries in Europe. 
His grandson Federico (1500-40) was made Duke 
hy Charles V., and received Montferrat from him, 
Several of his successors were cardinals. Ferdi- 
nando Carlo (1652-1708) was put to the ban of the 


empire and deprived of his duchies for favouring 
the French cause in the Spanish Succession War. 
Two Counts and five Dukes of Guaetalla also belong 
to a collateral branch of this family. The last of 
them died in 1746, Like most Italian princes, the 
Gonzagas were munificent patrons of literature 
and the arts, besides being vigorous and un- 
scrupulous warriors. 

Gonsaga, Luigi, Marquis of Castiglione. [St, 
Aloysius.j 

Goodall, Frederick, a well-known English 
painter, was born in London in the year 1822, his 
father being an engraver. He exhibited when 
only seventeen at the Royal Academy. In 1847 his 
Village Holiday , now in the National Gallery, 
was seen, and was followed in 1851 by liaising 
the Maypole. Two years later he was elected 
A.R.A., and in 1855 and 1856 he exhibited two 
historical paintings. He went to Egypt in 1857, 
and henceforth most of his subjects were Oriental. 
He became R.A. in 1863. He died in 1904. 

Good Conduct Fay, extra pay allowed to 
soldiers in the British army below the rank of non- 
commissioned officers. A soldier who after two 
years’ service has committed no crime or breach of 
discipline sufficiently serious to be entered in the 
regimental defaulters’ book is entitled to Id. a day. 
After 6 years’ service he receives another Id., if his 
name has not been entered for two consecutive 
years. Twelve years’ service under the same con- 
ditions entitle him to a third Id., eighteen to a 
fourth, and each additional 5 to another Id. There 
is a badge, corresponding to each of these pay- 
ments, which is worn on the left sleeve. A soldier 
whose name is not entered during 14 years hence- 
forward receives his good conduct pay two years 
before the usual time. An entry in the regimental 
defaulters’ book involves the loss of one badge and 
the pay accompanying it, but these may be re- 
covered under certain conditions. But a soldier on 
whom a severe sentence is passed, whether by a 
court martial or a civil court, thereby forfeits all 
his badges and good conduct pay. The good 
conduct pay awarded in the navy never exceeds 3d. 
a day, and may be held by petty officers. 

Goodenougb, James Graham, naval officer, 
born about 1830, became a lieutenant in 1851, a 
commander in 1858, and a captain in 1863, and 
after greatly distinguishing himself in many ways 
in the fields both of war and peace was appointed 
commodore on the Australian station, with his 
broad pennant in the Pearl . Here he was attacked 
with poisoned arrows by the natives of Santa Cruz 
island, and, being wounded in two places, died from 
tetanus nine days later, on August 21st, 1875. A 
gold medal bearing his name is now given to the sub- 
lieutenant who passes the best examination of his 
year in January, and who has also taken a first 
class in seamanship. 

Good Friday, the Friday before Easter, is the 
day on which our Lord’s crucifixion is com- 
memorated. Together with Easter Day it took the 
place of the Jewish Passover under the new dis- 
pensation, and was named Pascha Stawrotimon 
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(Greek, “the paschal day of the crucifixion”) by 
the early Church, who observed it as a day of 
fasting and prayer. In the Homan Catholic 
Church none but sick persons and the priest who 
ministers to them are allowed to partake of the 
sacrament. The priests and acolytes are clothed 
in black, the altar remains bare as on the preceding 
day, and special prayers are offered up for all 
orders in the Church, as well as heretics, Jews, and 
pagans. In the Anglican Church proper psalms 
and special collects, including a prayer for all 
Jews, Turks, infidels, and heretics, are ordained for 
Good Friday. In England and Ireland public 
business is suspended in accordance with legal 
regulations, but this practice does not extend to 
Scotland or the United States. 

Goodrich, Samuel Griswold (1793-1860), an 
American writer, best known by his pen-name, 
“ Peter Parley,” was born at Ridgefield, Connecti- 
cut. His most popular works were children’s books, 
of which he published a great number. Haw- 
thorne’s Trviec-Told Tales appeared in a Boston 
annual edited by him. Goodrich’s llecollections of 
a Lifetime appeared in 1857. 

Good Templars, a temperance society estab- 
lished in the United States in 1852, and in England 
in 1868. The organisation resembles that of the 
Freemasons, with lodges, pass-words, etc. 

Goodwill, the benefit which accrues to a busi- 
ness which has been carried on for some time in a 
particular place either by one person or by a firm, 
or from the use of a special trade mark or trade 
name. Its value is coextensive with the proba- 
bility that old customers will continue to be 
customers notwithstanding a change in proprietors 
or in its place of business. An assignment of a 
goodwill implies a recommendation of the assignee 
by the assignor to his connection, and an agreement 
by him to abstain for the future from all competi- 
tion in the business. A goodwill is considered a 
subject of sale along with the stock and business 
premises. In taking an assignment of a goodwill 
it is usual for the assignee to have a general cove- 
nant from the assignor not to carry on business 
within a certain distance from the premises. 

Goodwin Sands, a famous shoal lying some 
five miles off the coast of Kent between Sandwich 
and Deoil. It is 10 miles long, and from 1| to 3 
miles in breadth. It was once an island, and 
formed part of the estate of Earl Godwine. From 
his son it was taken and given to St. Augustine’s 
Abbey at Canterbury ; and the story goes that the 
abbot of this house, instead of keeping the sea-wall 
in proper condition, spent the money which should 
have gone towards it on the building of Tenterden 
steeple. So when in 1099 the island was sub- 
merged by the waves, it was said that “ Tenterden 
steeple was the cause of the Goodwin Sands.” 
This tale is not, however, consistent with the facts 
of science. The Sands act as a breakwater to the 
waves of the Downs. Great part of then t is some- 
times dry for hours, and quite firm ; but when 
covered bv the sea they shift. Many ships heave 
been lost on them, and elaborate precautions are 


now taken to warn vessels. Four lightships, each 
painted red, the lights of which can be seen at a 
distance of 10 miles, are stationed round the shoal, 
and there are also nine buoys of various colours 
and shapes moored around. Gongs are sounded 
during a fog, and warning guns are fired at all 
times. Attempts have also been made to set up a 
lighthouse, but without any permanent success. 
Ships actually wrecked are succoured by life-boats 
from Ramsgate, Deal, Walmer, and Kingsdown, 
aided by small boats called “Hovellers’ boats.” 
Among the many catastrophes connected with the, 
Goodwin Sands may be mentioned the following: — 
On the night of November 26, 1703, no less than 
thirteen men-of-war were lost during what is known 
as “the great storm,” and an admiral and 1,200 men 
perished, only about 200 being rescued by the great 
exertions of the mayor of Deal. In 1805 the 
Aurora and 300 persons were submerged, and in 
1814 the British Queen , with all hands, went under. 
The last great loss on these sandbanks was that of 
the mail-steamer Violet in January, 1857. 

Goodwood, the seat of the Duke of Richmond, 
3 miles N.E. of Chichester, Sussex, is notable for 
its collection of portraits and its famous park. A 
mile to the N.E. of the house is Goodwood race- 
course, where horse-races have taken place in every 
July since 1802. 

Goodyear, Charles (1800-60), the inventor of 
vulcanised indiarubber, was born at New Haven, 
Connecticut, and died in New York. He began life 
as an iron-manufacturer, but about 1834 began to 
devote his attention to the making of indiarnbber. 
He took out his first patent in 1844, and after a 
long struggle and much litigation succeeded in 
further perfecting his invention. He took out in 
all 60 patents, and his material was applied to 
nearly 500 different uses. 

Googe, Barn abe (1540-94), an Elizabethan 
poet, was a native of Lincolnshire. He was a 
j protege of Cecil, Lord Burghley, through whose 
influence he obtained an office at Court and em- 
ployment in Ireland. His Eglogs , Epytaplies , and 
Sonnetes were published in 1563 ; they are included 
in Arber’s English lleprints. He was much es- 
teemed by his contemporaries. 

Goosander ( Mcrgus merganser), a bird of the 
Duck family from Arctic and North Temperate 
regions, visiting Britain in the winter, some few 
breeding in Highland lochs. The adult male is a 
little over two feet long ; the head and upper part 
of the neck are deep glossy green, forming a crest- 
like tuft at the crown ; the back is black, fading 
into grey ; the wings are black mixed with white, 
and the under is a warm buff. The female is a 
little smaller, with duller plumage. These birds 
live on fish, which they take by diving and held 
easily in the serrated bill, the teeth-like edges of 
which have given rise in some parts of the country 
to the popular name of Saw-bills for these birds. 
[Merganser.] 

< 3 * 0086 , any bird of the genus Anser, of the 
Duck family (Anatidce), ranging over the Palaearctio 
and Nearctic regions to Central America and the 
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Antilles. The body is compact, and the legs are 
set nearly in the centre, so that these birds can 
walk fairly well on land ; the neck is short, and the 
head large; the upper mandible is vaulted and 
terminated by a broad nail, and the lower mandible 
is flat beneath. The plates at the margins of the 
bill are modified into tooth-like processes, well 
adapted for cropping the vegetation which forms 
the principal food of these birds. There are three 
toes in front, all united by a membrane ; the hinder 
toe is free. On the wrist joint (that is, at the bend 
of the wing) is a hard knob, which in the Spur- 
winged Goose ( Plectropterus gambcnsis ), from 
Central and South Africa, is developed into a spur. 
Geese are far less aquatic than ducks, and though 
they swim well they rarely dive, and great part of 
their life is spent on dry land. The Common Goose 
was domesticated at a very early period, and has 
run into many varieties, of which the Toulouse 
Geese are the largest. The plumage of the adult- 
bird is white ; newly-hatched goslings are covered 
with greyish down, and the young birds retain some 
dark patches. Economically the goose is of great 
importance for the table, for its soft feathers, and, 
to a less degree than formerly, for its quills, which 
are still made into pens, and which, like the 
feathers, are plucked from the living birds. Large 
herds of geese are kept in Lincolnshire, Norfolk, 
and Suffolk to supply the London markets. The 
famous Strasburg path are made from goose-livers 
abnormally enlarged by keeping the birds without 
water in a place where the temperature is very 
high. Four species of wild geese are British visitors, 
but of these only one — the Grey Lag Goose (X 
cinereus ) — stays to breed, though it was common 
in the Fen country before that district was drained. 
This bird, from which the domestic goose is pro- 
bably derived, is about 35 inches long, greyish- 
brown above, and white with dark markings beneath; 
the female is smaller. The Laughing or White- 
fronted Goose ( A . albifrons ), with brown plumage, 
is much smaller. In these two species the nail at 
the end of the bill is white, while in the other two 
— the Bean Goose (A . seyctuin) and the Pink-footed 
Goose (A. bracing r h ync h us) - it is black. [ Barn acle 
Goose, Brent Goose, Cereopsis, Duck, Swan.] 

Gooseberry (Ribcs grossularia ?), a well-known . 
fruit-bearing shrub, native to Nepaul, Western 
Asia, North Africa, the mountains of Crete, Central 
and Northern Europe, as far north as lat. 63°, in 
Norway, and in the North of England. The name 
** gooseberry” and the French groseille are prob- 
ably derived from the German krausbecre, whilst 
the provincial name, “ feaberry,” indicates the 
value formerly attached to its cool acid fruit in 
cases of fever. The plant differs from the allied 
species of lUbes, the currants, in its spinous stems 
and in its flowers being produced singly or two or 
three together, and not in a raceme. It has long 
been cultivated, and many hundred sorts hfCve been 
raised, with fruit either hairy, downy, or smooth 
(w. Vra-crispa ), round or oval, green, yellow, or 
red. The acidity of the green fruit is due mainly 
to malic acid. It is largely used for tarts. When 
fipe the fruit contains from 0 to 8 per cent, of sugar, 


and is used for dessert and jam. The shrub suffers 
much from attacks of insects, especially the larvae 
of the beautiful magpie moth (Aoraxas grossular - 
iota) and that of the V-moth ( Ilalias vanaria). 

Goose-fish, a local American name for the 
Angler (q.v.). 

Goosefoot, the popular name for the wild 
species of the genus Chenopodium, weedy plants 
with generally triangular leaves, sometimes mealy, 
minute flowers with five perianth-leaves, iiCe 
stamens, and two styles ; and a single seed with 
copious floury albumen, in a one-chambered ovary. 
The genus, which comprises about fifty widely- 
distributed species, is the type of the cepetalous 
order Chenopod tacctv. 

Gooseneck, a name applied in the metallurgy 
of iron to the pipe conveying the blast, from the 
main pipe to the twyers by which it is delivered 
into the blast furnace, where the iron is being 
smelted. 

Gopher, a loose name for several American 
burrowing animals, among others the prairie-dog, 
the chipmunk, and Testudo Carolina , a tortoise 
from the southern states. 

Gorakhpur, a district and city in the North- 
West Provinces of British India. The former has 
an area of 4,578 square miles, being bounded N. by 
Nepaul, S. by the river Gogra, E. by Champaran and 
Saran, and W. by Fyzabad and Barti. It consists 
for the most part of a wide alluvial plain stretching 
up to the feet of the Himalayas, and broken by 
a few sandhills and many dense forests. Rivers, 
lakes and marshes abound, among the former being 
the Rapti, the Gogra, both Gandaks, the Kuana, 
and others. The population, chiefly Hindu, shows a 
tendency to increase. Cotton, timber, rice, and 
other grains form the chief produce. Gautama 
Buddha, the founder of the Buddhist cult, died in 
this region, which thus became the cradle of the 
new faith. The British occupation dates from 
1801. The city of Gorakhpur was founded about 
1400 on the Rapti, and is the administrative centre 
of the district, possessing a considerable trade in 
timber and food-stuffs. 

Gorales, Polish communities of the Berkid 
Mountains (Western Carpathians), Galicia, who, 
despite the almost troglodyte existence which 
they lead in these remote uplands, have the re- 
putation of being physically the finest, and morally 
the most intelligent, of all the Galician populations. 
Like their Slovak neighbours, they leave their 
villages periodically in search of employment in 
Poland, Germany, and Hungary, never failing to 
return with their earnings to their mountain homes. 
They also act as guides to wayfarers across their 
almost trackless forests, and are much addicted to 
the contraband trade carried on across the political 
frontiers. The national name means “ Highlanders,” 
from the Slavonic word gora , a mountain. 

Gorchani, one of the main branches of the 
Baloch nation, chiefly in the Jampfir division of the 
Dera Ghazi Khan district on the Afghan frontier. 
There are a large number of septs grouped under 
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twelve or thirteen separate divisions, of which the 
most important are the Shik&ni, Hotw&ni, KhaliUni, 
Jaskani, Pitafi, Lish&ri, and Durkdni, comprising 
altogether 2,600 lighting men, and 23,000 souls. 
The Gorch&ni are not of pure Baloch stock, and 
are even regarded by some ethnologists as of Jat 
origin. Their historic traditions go back to the 
eighth century, when they were settled in Sindh, 
and after their enforced conversion to IsUm re- 
moved by the Arab conquerors to the northern 
parts of Sarav&n. In the eighteenth century they 
migrated towards the Indus, where they wrested 
their present territory from the AfghAnB. With 
the British conquest of Punjab they passed under 
English rule, and are at present chiefly grouped 
round the frontier fortress of Harrand in the 
upland valleys of the Soleirnan Range. (Macgrcgor, 
Gazetteer ; Bruce, Major Minchin.) 

Gordiacea, a division of the Nematode worms 
which have been ranked by Vejdovsky as a distinct 
class, the “ Nematomorpha,” as they differ greatly 
from the normal Nematode in their nervous, 
digestive, and generative systems. [Nematoda.] 

Gordian Knot. Gordius was a Phrygian 
peasant, who became king of the Phrygians in 
consequence of a response of the Delphic oracle, 
telling them to choose the first man whom they saw 
riding in a cart to the temple of Zeus. After his 
election Gordius consecrated his cart and yoke to 
Zeus, and placed them in the citadel of Gordium, a 
name given in honour of himself. The yoke was 
tied with a knot so intricate that an oracle 
announced that he who unloosed it would become 
ruler over Asia. The prophecy was fulfilled by 
Alexander the Great, who severed it with his 
sword, 

Gordianus, or Gordian, a name borne by 
three Roman emperors. Marcus Antonius Afri- 
cans Gordianus assumed the purple in 238 jointly 
with his son, being at that time pro-consul in Africa. 
They were, however, speedily overthrown by Capel- 
lianus, who represented the deposed Emperor 
Maximiri in Mauretania. The Senate then called 
Maximus and Balbinus to share the throne, and 
with them Marcus Antonius Gordianus Pius, a 
mere boy, was associated in the imperial dignity. 
His two colleagues being killed in a revolt of the 
Praetorian Guards, the young Gordianus reigned 
alone, wilder the tutelage of his father-in-law, 
Misitheus. On the death of the latter, probably 
through poison administered by his rival Philip, 
the emperor then marching to quell an insurrection 
in Persia was murdered by his soldiers (244 a.d.) 
on the banks of the Euphrates. 

Gordon, Alexander, the author of the Itiner - 
arhtm Septentrionale and immortalised as “ Sandy 
Gordon ” in Scott's Antiquary , was probably born 
and educated at Aberdeen about 1700. Little is 
known of his early life, but he seems to have 
travelled as a tutor, and in 1726 he reappeared in 
Scotland and published his great work. He held 
successively the secretaryship of the Society for 
the Encouragement of Learning, the Society of 
Antiquaries, and the Egyptian Club. In 1741 he 


settled in South Carolina, and became registrar of 
the province. The date of his death is uncertain, 
but his will was made in 1754. 

Gordon, Charles George, General, was 
bom in 1833, and received a commission in the 
Royal Engineers at the age of nineteen. In 1855 
he was sent out to the Crimea, and took part in the 
siege of Kinburn and the destruction of Sebastopol. 
He joined in 1860 the allied forces in China, being 
present at the capture of Pekin and aiding in the 
building of the Taku forts. The outbreak of the 
Tai-ping insurrection afforded him an opportunity 
for distinguishing himself by suppressing the rebels 
in the Shanghai district, and he was appointed tp 
the command of the disorganised Chinese army, 
and in little more than a year the revolt was 
crushed. In 1874, at the invitation of the Khedive, 
he undertook the control of the Soudan with a view 
to the extirpation of the slave-trade. He resigned 
in 1876, but was reinstated in 1877 with fuller 
powers as Governor of the Soudan and the Equa- 
torial Provinces. In 1884 he was entrusted with 
the dangerous and difficult duty of the pacification 
of the Soudan, a task for which he felt himself to 
be specially qualified. Too confident, perhaps, in 
the prestige of his name, he hurried on single- 
handed to Khartoum, the stronghold of Mahdism. 
There he maintained himself amidst a wretched 
and untrustworthy garrison against a siege of 337 
days. A relief expedition was sent out with Lord 
Wolseley in command, but on January 26, 1885, a 
few days before the advanced guard of the British 
force were in sight, Khartoum fell into the hands 
of the fanatics, and Gordon, who scorned to save 
himself by flight, was killed among the foremost. 

Gordon, Lor d George, third son of the Duke 
of Gordon, was born in London in 1751. He left 
Eton to enter the navy, but soon resigned his 
commission and was returned to Parliament for 
Luggershall in 1774. A fluent speaker and a man 
of eccentric but honest views, he attached himself 
to no party, until his violent opposition to the 
removal of Roman Catholic disabilities placed him, 
in 1780, at the head of the turbulent Anti-Papal 
leagues. In this capacity he led a mob to West- 
minster for the purpose of presenting a monster 
petition against the Toleration Act, and the riots 
ensued with which his name is associated. Many 
Catholic chapels, private houses, and prisons were 
broken into and set on fire, the Bank of England 
was attacked, and 450 lives were lost before quiet 
could be restored. He was arrested and brought 
to trial, but escaped conviction owing to the skilful 
management of his defence by Erskine. In 1787 
he was convicted of libels against the Queen of 
France and other persons, but he fled to Holland. 
Returning in 1788, he was sentenced to five years’ 
imprisonment, and died in Newgate a few months 
after the expiration of that period, as he refused 
to give securities for good behaviour on his release. 
Before his death he embraced Judaism. 

Gordon, Sir John Watson, P.R.S.A., whose 
family name was Watson, was born in Edinburgh 
in 1788, and destined for the Royal .Engineers. 
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His first picture, inspired by The Lay of the Last 
Minstrel ', was exhibited in 1808, but he soon aban- 
doned ^^ire-painting for portraiture. On the death 
of Raeburn in 1823 he succeeded to his practice, 
and assumed the name of Gordon. Among his 
most distinguished sitters may be mentioned Sir 
Walter Scott, Sir Archibald Alison, Dr. Chalmers, 
J. G. Lockhart, Professor Wilson, De Quincey, Sir 
David Brewster, Lord Dalhousie, Lord Macaulay, 
Lord Cockburn, Sir John Shaw-Lefevre, and the 
Prince of Wales. Though monotonous as a colourist, 
he threw much dignity and character into his 
portraits. He received the distinction of knight- 
hood and the appointment of Limner to Queen 
Victoria in 1850, and was elected a Royal Academi- 
cian in the following year, dying in 18G4. 

Gordon, Lucie, Lady Duff, the only child of 
John Austin, the jurist, and of his gifted wife, was 
born in 1821. As a child she accompanied her 
parents abroad, and thus became a finished French 
and German scholar, and a friend of Heine. At 
the age of eighteen she published a translation of 
Niebuhr’s Greek Legends , and in 1840 married Sir 
Alexander Duff Gordon. Inheriting her father’s 
delicate constitution, she was obliged to take a sea 
voyage, which led to the publication in 1862-64 of 
her charming Letters from the Cape . Still more 
delightful are her Letters from Egypt , which ap- 
peared in 1865. She died at Cairo in 1860. Among 
her other works, chiefly translations, are The Amber 
Witch, The Trench in Algiers , The House of Bran- 
denburg, Remarkable Criminal Trials , and Sketches 
of German Life , in the last of which her husband 
took a share. 

Gordon, General Patrick, born in Aberdeen- 
shire in 1635 and connected with the Earls of 
Aberdeen, was sent to Prussia to complete his 
education. Having run away from college, he 
enlisted in the Swedish service, and from 1655 to 
1661 fought alternately on the side of the Swedes 
and their enemies the Poles. He then joined the 
Russian army, and in 1666 was sent by the Tsar 
Alexis on a mission to England. He rose rapidly 
through his zeal a>v. abilities displayed in cam- 
paigns against Turks and Tartars, and was pro- 
moted by Peter the Great to the command of the 
forces by which the Tsarina Sophia was defeated, 
and ultimately to the command-in-chief of the 
empire. He died in 1699, leaving an interesting 
diary, portions of which have been recently pub- 
lished. 

Gore, Mbs. Cathebine Grace, the daughter of 
a Mr. Moody, was . born at East Retford, Notts, in 
1799, and in 1823 married Captain Charles Gore. 
Her first novel, Theresa Marchmont , appeared in 
that year, and before 1832 she had published The 
Reign of Terror , The Lettre de Cachet , HungaHan 
Tales , Manners of the Bay , Mother a/tid Daughter , 
and The Fair of Mayfair. Then there was an 
interval of non-production during which she tra- 
velled, her next venture being Mrs. Armitage in 
1839. Cecil ; or the Adventures of a Coxcomb , Gre- 
ville. Fascination, and The Banker's Wife are the 
best-known amongst the many clever but superficial 
105 


sketches of society which she continued to throw 
off until her death in 1861. 

Goro, Sir John, British naval officer, was born 
at Kilkenny in 1772, entered the navy in 1780, and 
served in the attempted relief of Cornwallis at 
Yorktown, and in Rodney’s actions in 1782. In 
1794 he distinguished himself ashore at Toulon, 
and subsequently in Corsica, where ho was under 
Nelson’s orders. In that year he was posted, and 
in 1795, having taken part in her capture, was 
appointed to the Censeur , 74. In her he was taken 
by a squadron under Admiral RichSry, after a most 
brilliant defence. He was soon exchanged, and 
was afterwards employed in the Medusa , Nelson’s 
flag-ship, in the operations against the Invasion 
Flotilla. Later he assisted in the capture of three 
valuable Spanish treasure-ships, and for this 
exploit he was knighted. He served almost con- 
tinuously, and was many times in action, until his 
promotion to flag-rank in 1814, whereupon he 
assumed command in the Adriatic and the Levant, 
and took possession of Corfu. He was commander- 
in-cliief in the Medway from 1818 to 1821, and, 
after doing other services, died a vice-admiral in 
1836. 

Gorgei, or Goergey, Arthur, a Hungarian 
genera” who was born at Toporcz in 1818, and 
entered the cavalry at the age of 18, but retired 
in 1845 to devote himself to study and the manage- 
ment of his estates. The revolutionary movement 
of 1848 caused him to resume the sword, and lie 
was entrusted by the Hungarian Government with 
an important command. Count Eugene Zichy was 
tried and executed by his orders for treason. He 
forced Roth to a capitulation, and, though defeated 
at Schwecbat, was appointed by Kossuth to the 
chief command. In 1849 he declared himself 
against separation from Austria, and was for a 
time superseded by Dembinski. Being restored to 
power he achieved considerable successes at Nagy- 
sarlo, Komorn and Buda, but was forced to retreat 
by Haynau. In August, 1849, he was appointed 
dictator, and, finding his position desperate in face 
of the Russian army and the intrigues of Kossuth’s 
party, he surrendered at Vil&gos, received a 
pardon, and retired to Klagenfurt, where he wrote 
an elaborate defence of his conduct (1852), and was 
subsequently employed as a railway engineer. 

Gorgias, a Greek philosopher, one of the early 
“Sophists” or teachers of rhetoric, was born at 
Leontini in Sicily early in the 5th century B.O., and 
died at Larissa in Thessaly about 375 B.c. Little 
is known of him save that Plato associated his name 
with one of the most finished of his dialogues, 
and that he was the author of a work On the 
Non-existent, or Nature. 

Gorgon, or Gorgo, a mythical conception of 
the early Greeks, in which may perhaps be traced 
an impersonation of the thunderstorm. According 
to Hesiod there were three Uorgons, but Medusa is 
the only one of importance. From her Poseidon 
begot Chrysaor and Pegasus (lightning and thun- 
der ? ) who sprang out of the monster’s blood, when 
Perseus, the light-bearing hero, cut off her head 
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and placed it on Athene’s shield to turn to stone 
all who gazed on it. The hideous mask was 
gradually transformed by art into a beautiful 
though awesome face of death. Attic legends 
connect the idea with the war between Zeus and 
the Titans. 

Govgonia is the best-known genus of the 
Axifcra (q.v.), a group of the Alcyonaria (q.v.), or 
corals, with an eight-rayed symmetry. Its most 
familiar ally is Cor allium, the “ red coral” of 
commerce, from which it mainly differs by the 
facts that the corallium is formed from the 
external layer or ectoderm by means of an in- 
growth (invagination) around the base; in Coral- 
lium the skeleton is formed by the “mesoglcca” 
(q.v.) or the middle layer of tissues. The colony 
is fixed and branched. There is no “ poly- 
morphism ” (q.v.), all the individual polypites being 
built on the same plan. In addition to the central 
axial skeleton, there are numerous spicules scat- 
tered through the external tissues. They are all 
marine. Spicules referred to the allied genus 
Gorgonella have been described from the Miocene, 
while some, probably belonging to Gorgonia , occur 
in Tertiary rocks in Trinidad. , 

Gorham, George Cornelius, was born in 
1787, and graduated at Queen’s College, Cambridge, 
where he became fellow and tutor. He wrote in 
early life several tractates on lhiblic Worship , on 
the impropriety of mixing the apocryphal books 
with the canonical Scriptures, etc., and in 1848 he 
was presented to the living of Brampton-Spekc, 
Devon. The Bishop of Exeter (Dr. Phillpotts) 
refused to institute him on the ground that he 
denied the doctrine of baptismal regeneration. 
Mr. Gorham appealed to the Privy Council, and a 
decision was given to the effect that his views did 
not justify exclusion from his benefice. The 
bishop declined to obey, and after two further suits 
Mr. Gorham was instituted by the Archbishop of 
Canterbury. He died in 1857. 

Gorilla ( Anthropopithccns gorilla ), the largest 
of tiie Anthropoid apes, of the same genus as the 
Chimpanzee (q.v.). It is a native of Western 
Equatorial Africa, and, though mentioned by Hanno 
the Carthaginian (B.c. 470), only became known to 
science in 1847, when a skull was sent to Boston by 
an American missionary on the Gaboon river. 
Some years later Du Chaillu visited Western Africa 
(1855-59), and from him the first trustworthy 
accounts of the animal were obtained. Gorillas go 
about in families, and, though good climbers, live 
principally on the ground and travel on all fours, 
rarely assuming an erect posture. They subsist 
chiefly on fruit, occasionally taking eggs, birds, 
and probably small mammals. An adult male 
when erect is about 5 ft. 6 in. high, the skin is black 
and covered with long hair, very thick on the back, 
and varying in colour from dusky red to dull black. 
The skull is figured under Anthropoid Apes (q.v.), 
and should be compared, especially as to the 
development of the canines and its bony crests, 
with that of man (Fig. 1). The brain is, of a low 
type and much less convoluted than that of the 
orang or the chimpanzee. The ferocity of the 


gorilla has probably been exaggerated, but its 
great strength renders it, if attacked, a formidable 
antagonist. 

Gdrlitz, the capital of a circle in the district of 
Liegnitz, Prussian Silesia, stands on the left bank 
of the Neisse, 55 miles from Dresden on the railway 
to Breslau. It existed as the village of Drebenau 
until 1181, when it was burned down and rebuilt 
under its present name. As a strong fortress it 
played a considerable part in history, suffered 
much during the Thirty Years* and the Seven 
Years’ Wars, and was the scene of a famous battle in 
1757 between the Austrians and Prussians. More 
recently it has become a great commercial centre, 
and the population has increased six-fold in sixty 
years. The city is well-built and handsome, with 
two good fifteenth-century churches, fine modern 
buildings, including a school of commerce, a public 
park, and pleasant promenades. Cloth is the staple 
manufacture, but railway waggons and machinery, 
chemicals, linen fabrics, and leather are also pro- 
duced. 

Gorres, Joseph Johann, was born at Coblcntz 
in 1775 of a Catholic family. As a boy he picked 
up the revolutionary ideas then current, and he 
gave expression to them in a journal entitled 
Jlubezahl, Taking up strongly the grievances of 
his fellow-countrymen under French rule in the 
Rhine Provinces, he went in 1799 on a deputation 
to Napoleon. In 1814 he brought out the lthdnischcr 
Merkur, which soon became the organ of German 
unity, and received the support of Stein, Varnhagen 
von Ense, the Grimms, Gcntz, and other politicians. 
His Liberalism and his anti- Prussian feeling led to 
the suppression of the publication in 1816, and to 
his own expulsion from his educational office. He 
then became a violent partisan writer, and his 
pamphlet Deutschland und die Devolution provoked 
such animosity that he had to escape into Switzer- 
land. Ultrain on tanisrn was his next phase, and 
he thus won the protection of Ludwig of Bavaria, 
who invited him to Munich. Here he produced 
Athanasius , a powerful assertion of the supremacy 
of the Church, and he edited a journal supporting 
clericalism. His death took place in 1848. 

Gorse. [Furze.] 

Gor 1 8 chakoff, Peter, born 1790, served in 
the campaigns of 1812-13-14, suppressed an insur- 
rection in the Caucasus (1820), took part in the 
Turkish War of 1828-29, and from 1839 to 1852 was 
engaged in the administration of Eastern Siberia, 
where he effected great reforms. He offered his 
services, though broken in health, at the outbreak 
of the Crimean War, took command of the 6th Army 
Corps, and led the left wing both at Alma and Inker- 
manh. Retiring finally in 1855, he died at Moscow in 
1868. Gortsciiakoff, Michael, born in 1792, 
passed through the same military experiences in 
early life as his brother. In 1830 he was sent into 
Poland as general of artillery, received a wound at 
Grochow, assisted in the capture of Warsaw, and ul- 
timately became military governor of the province 
(1846). He was employed in suppressing the Hun- 
garian patriots in 1849, and in 1852 came to London 
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on the occasion of Wellington’s funeral. In 1853, 
on the resumption of hostilities between Russia and 
Turkey, he entered the Principalities as commander- 
in-chief, and proceeded to besiege Silistria. Next 
year he assumed the direction of affairs in the 
Crimea in place of Prince Mentschikoff, and dis- 
played much skill in the defence of Sebastopol. In 
1856 he returned to Warsaw, and died there in 
1861. Gobtschakoff, Alexander, the younger 
brother, was born in 1800, and entered the diplo- 
matic service whilst very young. At the age of 24 he 
was secretary of the Russian Legation in London. 
He was next transferred to Florence, and thence 
went to Vienna. At Wiirtemberg he negotiated the 
marriage between the late king and the Grand 
Duchess Olga. The year 1850 found him represent- 
ing Russia at the German Diet, and in 1854, as am- 
bassador extraordinary, he undertook at Vienna the 
negotiations for peace, returning to take the portfolio 
of Foreign Affairs. For twelve years Gortschakoff 
held a position in European politics scarcely inferior 
to that which Bismarck was destined to fill, but as 
internal troubles forced themselves more and more 
on the attention of the Tsar the influence of the 
diplomatist declined. In 1882 he resigned, and he 
died at Baden-Baden in the following spring. 

Gdrz, a district occupying an area of about 
1,146 square miles at the head of the Adriatic 
between Carinthia to the N., Trieste to the S.E., 
and Italy to the W., and forming with Gradisca 
one of the Austrian crown-lands. Limestone rocks 
violently distorted, subterranean rivers, amongst 
them being the classical Timavus, and vast forests 
are the chief physical characteristics of this rugged 
tract. The vine grows well in the stony soil, and 
wheat, ' maize, potatoes, and silk are produced in the 
•.illuvial valleys. During the dark ages Gorz was 
an independent principality or county under the 
Empire, but in 1500 it lapsed to the House of 
Hapsburg. The population is mainly Slovenian 
and Catholic. 

Gosdhen, The Right Hon. George Joachim, 
Viscount, w« r is born in 1831. He passed from Rugby 
to Oriel College, Oxford, where he took a first class 
in classics in 1858. In 1863 he was returned as a 
Liberal for the City of London, and gave strong 
support to the movement for abolishing religious 
tests in the universities. In 1865 he joined Lord 
John Russell’s Ministry as Vice-President of the 
Board of Education, being transferred next year to 
the Chancellorship of the Duchy of Lancaster with 
a seat in the Cabinet. In 1868 he returned to 
power with Mr. Gladstone, holding office until 1874 
first as President of the Poor Law Board, next as 
First Lord of the Admiralty. He proceeded to 
Egypt in 1876 as representative of the British 
bondholders, and assisted in drawing up the agree- 
ment for reorganising the finances of that country. 
This mission was followed up by a visit to Constan- 
tinople in 1880, under Mr. Gladstone’s auspices, as 
Ambassador Extraordinary, and he obtained from 
Turkey partial recognition of the claims of Greece 
under the Berlin Treaty. Meanwhile he had re- 
signed his seat for the City of London, and had 
been elected M.P. for Ripon. He now began to 


show marked dislike to the tendencies of his party. 
His vote was given against Mr. Gladstone’s Egyptian 
policy, and he joined in opposing the extension of 
the franchise in 1884. He was returned in 1885 
for East Edinburgh against a Liberal candidate, 
but in 1886 he lost his seat, and found a more 
congenial constituency in St. George’s, Hanover 
Square. Before the year was over he accepted the 
Chancellorship of the Exchequer in Lord Salisbury’s 
Ministry. His measure for reducing the interest on 
the National Debt was ably worked out and skil- 
fully carried through. In 1890 Mr. Goschen was 
chosen Lord Rector of the University of Edinburgh, 
In 1895 he became First Lord of the Admiralty in 
Lord Salisbury’s Ministry. In 1900 he resigned and 
was raised to the peerage. In 1903 he was elected 
Chancellor of Oxford University. He died in 1907. 

Goshawk (. Astur ), a genus of Falconidae, with 
30 species universally distributed, except in some 
parts of South America, and differing from the true 
Falcons by having the bill without a notch. The 
Common Goshawk (A, palwnbarius), formerly bred 
in Britain, but is now a rare visitor. The female, 
about two feet in length, is a little larger than her 
mate, and was used in falconry (q.v.), and in Asia 
goshawks are still employed to kill ground game. 
The plumage in both sexes is slaty blue above, with 
dark bars on the wings and tail ; the under-surface 
is whitish with dark cross-bars. 

Goshen, or The Land of Goshen, the district 
occupied by the Israelites during their sojourn in 
Egypt, was probably situated in the most eastern 
part of Lower Egypt, and the classical Phacusa 
(Pa-Kesem) has been identified as its capital. 
Gesem is the form in which the word occurs in 
the Septuagint. Fakoos (Phacusa) still is a pastoral 
country 20 miles S. of Lake S&n, near which was 
the site of Tanis-Rameses, the ancient administra- 
tive centre and the point from which the Exodus 
probably started. (See Gen. xlvii. 11.) Another 
“Land of Goshen” existed in S. Palestine. 

Goslar, an ancient walled town founded by 
Henry the Fowler (920 A.D.) on the river Gose at 
the foot of the Harz Mountains in Hanover, about 
24 miles S.18. of Hildesheim. It owes its origin and 
prosperity to the neighbouring mines of sulphur, 
copper, silver, etc. There are many interesting old 
buildings, including a chapel of Henry III.’s cathe- 
dral (1040) with an altar supposed to be that of 
the idol Krodo, the Kaiserwerth, the Kaiserhaus, the 
monastery of Neuwerk, and the house in which 
Maurice of Saxony was born. It became part of 
Prussia in 1866. 

Gospels. The word gospel is the Anglo-Saxon 
godspeu , the “ story of (the life of) God "(i.e. Christ), 
or “ good-spell,” the equivalent of the Greek 
cuaMgellion. The four Gospels were written during 
the latter half of the 1st century — those of Matthew, 
Mark, and Luke before the destruction of Jerusalem, 
and that of John towards the end of the century. 
A comparison of the four Gospels exhibits a broad 
difference between that of St. John and the three 
others. Matthew, Mark, and Luke give full ao- 
oounts of our Lord’s visits to Galilee, and as the 
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view of His life presented by the three narratives is 
essentially the same, while the details recorded are 
sometimes different, they have been termed the 
Synoptic Gospels. If we did not possess the fourth 
Gospel we should not know that He kept the great 
festivals at Jerusalem. St. John, on the other hand, 
passes rapidly over His life in Galilee, recording 
only two incidents in His ministry there which are 
found in the other Gospels, but gives a full account 
of His teaching at Jerusalem. The reason probably 
is that, coming after the other evangelists, he 
thought it unnecessary to repeat what was already 
well known, especially as his book seems to have 
had a doctrinal rather than an historical aim. The 
general similarity of the Synoptic Gospels is very 
striking. The very words used are often either 
exactly or very nearly the same. This occurs most 
frequently when the words of another are reported, 
but in some of the most important narrative pas- 
sages — as, for example, in that describing the 
Transfiguration — the verbal coincidence is very 
remarkable. To explain this agreement in form 
and matter, various suppositions have been put 
forward, which impugn the authenticity of all or 
most of the narratives. Grotius, Mill, and others 
suggested that the first evangelist had been copied 
by the second, and both the first and the second by 
the third, and tried to find out which was the ori- 
ginal Gospel. The notion of Eichhorn that they 
were all based on a certain common document does 
not at first sight seem so absurd ; but in order to 
demonstrate his theory he found it necessary to 
assume four copies of this document, each of which 
was used by one or more of the evangelists. 
Bishop Marsh found that Eichhorn's theory could 
be maintained only by raising the number of docu- 
ments to eight. There is no shadow of evidence 
that any such documents ever existed, and, as- 
suming their existence, it is very remarkable they 
should all have disappeared. A more reasonable 
explanation has been put forward by Giesslcr and 
others. It is pointed out that as, in the course of 
their missionary labours, the apostles and the 
teachers appointed by them would often be called 
upon to repeat the same historical facts, a fixed 
form of narrative would gradually grow up, which 
would sooner or later be transmitted to writing. 
This would apply especially to the leading events 
in our Lord's life, such as the baptism and the 
erudition, with the events immediately preceding 
it, and it is just here that the verbal agreement is 
the most remarkable. The accounts of the resur- 
rection, on the other hand, differ considerably both 
in their wording and in the details mentioned — a 
fact which may be explained by supposing that, as 
its truth was denied by the Jews (Matthew xxviii. 
13-15), each evangelist would feel himself urged to 
bring forward new evidence in its support. 

The theories of modern German critics concerning 
the composition of the Gospels are too numerous 
and conflicting to be dealt with in detail here. 
Many of them put the Gospels much later than 
the writers whose names they bear, and regard 
them as coloured by the views of one or other of 
the two schools— the Judaisers and the Pauline 
school-- distinguished in Acts xv. and Galatians ii. 


Of the fourth Gospel in particular the genuineness 
has been much attacked by Baur and the Ttibingen 
school. But a reaction from the extremes of this 
school, especially in the last point, has been visible 
of late years. 

The earliest versions of the Gospels now known 
to us are in Hellenistic Greek — i.e. a somewhat 
debased form of Greek spoken by the Eastern 
nations who had come under the influence of Greek 
civilisation. In the case of Mark, Luke, and John 
there can be no doubt that this was the original 
form, but it is stated by Papias, Irenseus, and other 
Fathers that St. Matthew’s Gospel was first written 
in Hebrew— i.e. in Aramaic, the dialect then 
spoken by the Jews. As Matthew’s Gospel was 
primarily addressed to the Jews, so those of Mark 
and Luke were intended in the first instance for 
the Gentiles. An ancient tradition of the Church 
asserts that St. Mark’s Gospel was written under 
the direction or influence of St. Peter, and this 
account is borne out by internal evidence. 

Gosport, said to have received its name, “ God’s 
Port,” from the Bishop of Blois, who found refuge 
here from a storm in 1158, is a fortified port on the 
W. side of Portsmouth harbour. The works, re- 
cently renewed, extend from the Solent to the head 
of the harbour, and enclose barrack accommodation 
for at least 5,000 men, powder magazines, the 
Haslar Naval Hospital, the Clarence Victualling 
Yard, and other establishments. There are also 
private sheds for building yachts, and a consider- 
able coasting trade exists. A floating bridge con- 
nects the town with Portsmouth about a mile 
distant. Pop. (1901), 28,879. 

Gossamer, a thin film, consisting of innumer- 
able threads, which covers the ground or floats in 
the air on fine days towards the end of autumn. 
The separate threads are so slight that they are 
visible only when they catch the sunlight. Gos- 
samer, when it is bathed in sunshine, has a beauti- 
ful sheeny effect, which is enhanced by the sparkling 
beads of dew that become caught in the tissue. 
The origin of gossamer long remained obscure. In 
the 17th century Dr. Hulse and Dr. Martin Lister 
announced that they had discovered it to be the 
work of spiders, but this theory did not obtain 
general recognition till a much later period. It is 
now known that it is produced by small spiders, 
which probably belong to several different species. 
No satisfactory explanation has hitherto been 
given as to the purpose which gossamer is meant 
to serve. As the spiders which produce the floating 
gossamer are wafted upwards with it as soon as it 
is formed, it has been thought by some that their 
object in producing it is to catch their prey in the 
air. 

Gfosse, Philip Henry (1810-1888), English 
naturalist, began life in commerce and visited 
Newfoundland, Canada, and the United States. 
His early fondness for science was strengthened by 
this experience, and in 1840 he published his 
Ccmadum Naturalist. In 1847 he wrote The Birds 
of Jamaica , followed by A Naturalist's Sojourn in 
Jamaica. He next settled in Devonshire, and 
devoted himself to marine zoology, which Ms books 
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on aquaria did much to popularise. In 1850 he 
was elected F.R.S, Among his better known works 
are Mamtal of Marine Zoology , Romance of Natural 
History , A Naturalist's Rambles on the Devonshire 
Coast, History of British Sea Anemones and Corals. 
His son, Edmund Gosse, is known as a poet, 
translator, and critic. 

Got, Francois Jules Edmond, was bom in 
1822, and, after receiving an excellent education, 
began his dramatic training at the Conservatoire 
in 1842, making his dkbut at the Th6&tre Fran<,*ais 
in 1844. Six years later he was elected a member 
of that corporation. He acted as professor at the 
Conservatoire and as lecturer at the fOcole Normale, 
and in 1881 he received the Cross of the Legion of 
Honour, being the first member of his profession 
to attain that distinction. He died in 1901. 

Gotha, formerly the capital of an old German 
duchy of the same name, but now the chief town 
of Saxe-Coburg-Gotha in the north, as Coburg is in 
the south, stands on a canal of the river Leina, six 
miles north of the great Thuringian forest. In 
Charlemagne’s time it was a village, but under the 
Landgraves of Thuringia grew into a town under 
the walls of the strong castle of Gummenstein. 
Passing into the hands of the Electors of Saxony 
in the Ernestine line, it became merged, on the 
death of Duke Ernest the Pious, in the duchy of 
Coburg. Among the public buildings are the 
Margaret and the Kloster churches, two smaller 
ducal residences, the legislative chambers, the 
gymnasium, the observatory, and a school occu- 
pying the former abode of Lucas Cranach. A 
large trade is carried on, but the most famous 
local industries are sausage-making and publishing, 
the famous firm of Perthes and Co. taking lead in 
the latter. 

Gotham* Tales op the Men op, a collection 
of funny stories in which the inhabitants of Gotham, 
a village near Nottingham, are held up to ridicule 
on account of their foolish actions and remarks. 
The ‘‘fools of Gotham” are mentioned in the 
Towneley miracle plays, written in or before the 
reign of Henry VI., so that the tales must have 
existed in some form at that period. The first 
printed edition, entitled Merrie Tales of the Mad 
Men of Gotham , Gathered Together by A.B. of 
Phisiohe Boetour , was published about 1550. It 
has been conjectured that A.B. is Andrew Boorde, 
a popular wit, who may or may not have been the 
real compiler. The Gothamite tales relate how the 
villagers tried to hedge in a cuckoo so as to make 
it “ sing ” during the whole year, and to drown an 
eel which had devoured the fish in their pond, 
besides many other equally notable feats. One of 
the stories — that of the man who, whilst riding, 
shifted a sack of meal from his horse’s back on to 
his own shoulders, to make things easier for the 
animal — occurs in a Latin poem of the 12th century, 
where a.native of Norfolk, instead of a Gothamite, 
appears as the hero. In fact, it is a characteristic 
of the popular tales of all countries and periods to 
attribute exceptional folly to the inhabitants of 
some particular district. To go no farther than 


England, we find the people of Austwick in York, 
shire and those in the neighbourhood of Marlborough 
Downs in Wiltshire occupying this unenviable posi- 
tion. The close resemblance of such tales in 
different lands has led some to believe that they 
must have been transmitted from one to another. 
Others attribute the similarity to the innate pro- 
pensities of human nature. The question can 
hardly be settled till the science of folk-lore has 
been established on firmer grounds. 

Gothenburg, the capital of the “circle” or 
“ lau ” of the same name in the south of Sweden, is 
situated on the Gotha river near its mouth, and is 
connected with Stockholm by railway and canal. 
It is the first commercial city in the kingdom, and 
with its suburbs covers an area of five and a half 
square miles. The harbour, accommodating ves- 
sels of moderate tonnage, is defended by three forts. 
The export trade consists principally of timber, 
iron, and grain, the chief imports being cotton, 
wool, sugar, coffee, etc. On the same level with the 
harbour stands the business town, intersected by 
canals, whilst the residences of the citizens are 
built in picturesque sites on the rocks above. 
There are many Lutheran churches, the Domkirka 
or cathedral dating from 1633, but rebuilt. The 
Town hall, the Kronhus, and the house of 
Torstenson are interesting structures. An exchange, 
a museum, several excellent schools, a theatre, 
horticultural gardens, and a King’s Park add to the 
attractions of the town, which, besides a large 
carrying trade, supports various industries such as 
ship-building, match-making, weaving, brewing, 
ancl the manufacture of wooden furniture. 

Gothenburg System, The, denotes the 
peculiar mode or regulating the traffic in alcoholic 
drinks which was adopted in the above town in 
1865. The sole licensee is a limited company, 
which pays over to the municipal authorities the 
net profits of the trade after deducting a certain 
amount for working expenses and interest. A 
great reduction has been effected in the number of 
houses and in the convictions for drunkenness. All 
houses are closed from 6 p.m. on Saturday to 
8 a.m. on Monday. 

Gothic Architecture* the style of archi- 
tecture which prevailed in Western Europe during 
the latter part of the Middle Ages. The term 
“Gothic,” originally applied in contempt by the 
admirers of classical architecture, has survived the 
notion of rudeness and savagery which was formerly 
attached to everything mediaeval, and is not likely 
to be displaced by “ Pointed ” or other substitutes 
which have been proposed. Gothic architecture is 
the highest type of the arcuated as distinguished 
from the trabeated method of building. [Archi- 
tecture.] After the irruption of the northern 
barbarians Homan architecture gradually declined, 
and various “Romanesque” styles, in which the 
Roman buildings were imitated, grew up in its 
place. The Romanesque styles of Western Europe 
were very inferior to tne Byzantine (q.v.), but early 
in the 11th century there was a marked improve- 
ment. The increased skill of builders in the 
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Romanesque styles during the next century and a 
half led to the discovery of the principles of Gothic 
architecture. It arose almost simultaneously in 
England and France, and Early English and French 
Gothic are so much alike that they may be 
regarded as varieties of the same style. The 
general character of Decorated architecture is like- 
wise the same in England, France (though the 
Hundred Years' War interfered with its develop- 
ment in that country), and Germany. It was only 
in its third stage, when it had begun to decay, 
that Gothic architecture followed a different course 
in England and on the Continent, diverging into 
the Perpendicular style in the one case and the 
Flamboyant (q.v.) in the other. 

The history of Gothic architecture in England 
may, therefore, he regarded as typical of its normal 
development. Here, as elsewhere, it was of two 
kinds- ecclesiastical and domestic; hut all its main 
characteristics were displayed on a more ample 
scale in the former than in the latter. Before 
proceeding to discuss the progress of English 
ecclesiastical architecture in detail, it may he well 
to point out the peculiarities of the English 
cathedral. It must be remembered that the form of 
the cathedral was determined by that of the Roman 
basilica (q.v.), which was afterwards modified by 
the addition of the transept (q.v.), while its upper 
stages became t he clerestory (q.v.) and the triforium 
(q.v.). The English cathedrals became more 
strictly cruciform, owing to the rejection of tho 
apse and the elongation of the choir and the wings 
which formed the transept. Some English cathe- 
drals have two transepts. The cathedrals in this 
country also differ from those abroad in their 
greater length in proportion to their height. 

The Anglo-Norman style, the English type of 
Romanesque [Norman Architecture], gave way 
to tho Early English— the first type of pure Gothic 
— through a process of gradual transition. Norman 
masonry was clumsy and wasteful, and, as the 
number of churches increased, it became necessary 
for builders to economise their materials. The 
introduction of the pointed arch — one of the chief 
features of Gothic architecture — must be in great 
measure ascribed to the requirements of vaulting. 
Vaults were now used over larger areas, and a new 
method was devised for vaulting over spaces of un- 
equal span. Where the breadth of the space to be 
vaulted exceeded the portion of tho length included 
in the bay or compartment, instead of the Norman 
expedients fof equalising the height of the transverse 
semicircular arches and those at the sides, pointed 
urches were adopted in the latter position. This 
method is employed not only in the transitional 
triforium-arcade of Canterbury cathedral, but in 
the aisles of Fountains Abbey, which is still purely 
Norman in character. The use of the pointed arch 
in this and other Norman buildings of about the 
same date shows that it is not necessarily a mark 
of Gothic architecture. When the pointed arch 
came into general use in all parts of the building 
it was found that it could be more easily adapted 
to the purposes of vaulting than the semicircular. 
Other causes may have contributed to bring it into 
use, lu St, Cross church, near Winchester, and on 


the wall of Anselm’s tower at Canterbury, the’ 
pointed form is produced by means of intersecting 
arcades. Some authorities maintain that it was 
introduced from the East by the Crusaders. 

The Early English (or First Pointed) Style began 
at the close of the 12th and continued till the 
latter part of the 13th century. St. Hugh’s choir at 
Lincoln (1192-1200) is the earliest example of pure 
Gothic. It has been asserted that the remains of the 
cathedral of St. Denis (about 1140) prove that the 
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style originated in France ; but St. Denis is transi- 
tional in character, and Dijon cathedral (consecrated 
in 1230) is the first French building which shows 
a complete emancipation from Romanesque tra- 
ditions. Long narrow lancet-shaped windows and 
slender lofty pillars are the most striking features 
of Early English architecture. But the leading 
characteristic of the style is the bold outline of 
the mouldings, which consist of deeply-cut hollows 
alternating with firmly-carved rounds, and produce 
a strong effect of light and shade. The fillet is 
sparingly used at first, but becomes more common 
towards the close of the style. The windows are 
either single or are arranged in suites of two, three, 
five, or seven, which are sometimes placed so near 
one another that they resemble the lights of a single 
window, divided by mullions. The commonest 
forms of arch are the lancet and the equilateral. 
Trefoil arches are much used in doorways and 
other small openings. Small shafts are often 
placed in the jambs of doorways and windows, 
and form a mark of the style. The most cha- 
racteristic form of pillar consists of small de- 
tached shafts surrounding a circular pier. The 
capitals have the shape of a reversed hell, and are 
often ornamented with the beautiful foliage peculiar 
to the style. It is termed 44 stiff-leaf foliage,* 1 
owing to the stiffness of the stems, but the foliage 
itself is often free and luxuriant, and is deeply 
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undercut» so that it stands out in bold relief. Early 
English towers are generally higher than Norman 
towers, and most of them have or had lofty octagonal 
spires. The brooch spire, which rises immediately 
from the outer surface of the wall without the 
intervention of a parapet, is a very common form. 
The roofs have a more acute pitch than the 
Norman, and the buttresses project more boldly. 
Flying buttresses spanning over the roof of the aisle, 
and conveying the thrust of the centre vault to the 


style is far more ornate — but because in this 
style the decoration forms an essential part of 
the construction, and is not added afterwards to 
heighten the effect. This is especially true of the 
tracery in the windows, These are larger than in 
the Early English style, and consist of several 
lights, divided by mullions. The arches are usually 
two*oentred. At first the tracery is always of the 
kind called “geometrical,” consisting of circles, 
trefoils, and other geometrical forms. Subsequently 
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side battresses, and so to the ground, now became 
common. The vaults are invariably pointed and 
groined. They seldom have any ribs except the 
diagonal or groin ribs, the cross-springers or trans- 
verse ribs, and occasionally longitudinal and trans- 
verse ribs along the ridge of the main and cross 
vaults. Several kinds of decoration, highly cha- 
racteristic of Gothic architecture, appear for the first 
time during this period. It became common to or- 
nament the outside of the building with figures of 
saints, which were placed in niches, carved on t he 
surface of the wall, and were often arranged in rows, 
as on the west front of Wells cathedral. The 
characteristic ornament of this style is the tooth- 
omament, which is much used in hollow mouldings. 
The most beautiful examples of the Early English 
style are Salisbury cathedral and the choir and 
transept of Westminster Abbey. 

The Decorated (or Middle Pointed) Style may be 
roughly said to cover the reigns of the three Ed- 
wards (1272-1377). It receives its name not from any 
superabundance of ornament— the Perpendicular 


“ flowing ” tracery was introduced, so called because 
the stonework branches out into a variety of grace- 
ful curves. The finest windows which exhibit this 
form of tracery are those at the west end of York 
Minster and at the east end of Carlisle cat hedral. 
Another kind of tracery common in the Decorated 
period is the “ reticulated,*' in which the lines 
intersect like the threads of a net. There is a 
beautiful circular window with flowing tracery in the 
south transept at Lincoln. In cathedrals and large 
churches the pillars usually consist of four, six, or 
more shafts clustered closely together, instead of a 
central pier surrounded by detached shafts, as in 
the Early English style ; and the prevailing outline 
of the cluster is that of a lozenge, instead of 
circular. The capitals are either plain or enriched 
with foliage. Real leaves, such as those of the oak, 
ivy, and vine, take the place of the conventional 
trefoil, and are often imitated with great fidelity 
to nature. They are sometimes represented as 
growing from a common stalk, which runs round 
the bell ; in other cases each leaf is carved 
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separately. The mouldings are less bold than in 
the preceding style, but are usually extremely well 
carved, especially in early work. The roll, scroll, 
and quarter-round are the commonest forms. The 
larger members are generally filleted. Among the 
minor characteristics which distinguish this style 
from the Early English may be mentioned the 
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embattled parapets ; the niches in the buttresses ; 
the more general use of pinnacles, especially as a 
termination to buttresses; and the greater abun- 
dance of crocket s and finials, which are the usual 
form of enrichment employed in the canopies over 
niches, the dripstones in the form of a triangle or 
an ogee which surmount doorways, and other 
situations of the same kind. The characteristic 
ornaments of the stylo are the ball-flower and the 
four-leaved flower, especially the former. Lichfield 
cathedral is a small but perfect specimen of purely 
Decorated architecture. 

The Perpendicular (or Third Printed) Style. 
Amongst the earliest examples of Perpendicular 
work are the choir aud transept of Gloucester 
cathedral, begun about 1350, and the west front 
of Winchester (1360-66). The chief characteristic 
of the new st^le is the prevalence of perpendicular 
lines, which is most conspicuous in the tracery 
of windows. Horizontal lines are almost as strik- 
ing a feature as perpendicular ; for example, 
transoms or crossbars dividing the lights of a 
window into stages now become very common, and 
are often introduced several times in the height 
of the window. The doorways are commonly 
square- headed, and the spandrils between the arch 
and the outer mouldings are often richly carved. 
The general tendency of the style to adopt a rectili- 
near arrangement is very noticeable in the ornamen- 
tation; bands of trefoils and similar patterns are 
freely used to decorate the surface of walls, and 
sometimes walls and ceiling are almost completely 


covered with panelling. The outline of the four- 
centred arch, which was now much used, was at 
first bold and impressive, but, as the style ad- 
vanced, it became more and more depressed. The 
mouldings consist for the most part of broad, shallow 
hollows, and the round members have a very slight 
projection. On the other hand, the style has some 
characteristic beauties of its own. Among these 
must be reckoned the lofty and richly -ornamented 
towers : such as those of Magdalen College, Oxford, 
and many churches in Somersetshire ; the open 
timber roofs which remain at St. Stephen’s church, 
Norwich, and elsewhere in the eastern counties ; and 
the beautiful fan-tracery vaulting in Henry VII.’s 
Chapel, Westminster, and St. George’s Chapel, 
Windsor. In Henry VII.’s Cliapel, pendants— a 
common feature of Perpendicular vaulting — are 
used with striking effect. Early in the 16th century 
the Perpendicular style was further debased by the 
admixture of elements derived from the classic 
styles, which gradually supplanted Gothic archi- 
tecture, though it lingered on in the Oxford 
colleges as late as the 17th century. 

Gothic Language, the oldest extant member 
of the Teutonic family. Of this, only one document 
(and that of the form used by the Moeso-Goths of the 
lower Danube in the fourth century) survives, the 
Codex Argenteue (Silver Codex), which is preserved 
in the University of Upsala in Sweden, and which 
contains portions of the Gospels and other frag- 
ments of the Gothic version of the Bible made by 
Bishop Ulfilas, apostle of the Moeso-Goths, who 
died about the year 380. Gothic is usually spoken 
of as a member of the Low German in contra- 
distinction to the High German branch of the 
Teutonic group; but at that time no such dis- 
tinction existed, the High German not having yet 
been differentiated, and it would be more correct 
to say that it represents the oldest known form of 
Teutonic speech which was originally of exclusively 
Low German type. The correct form of the word 
is GotiCy as always written by the people them- 
selves and by the Homans, but the vicious spelling 
Gothic , due to Greek influence, is now too firmly 
established to be set aside. The language con- 
tinued to be spoken in Moesia (the present Servia 
and Bulgaria) till the ninth century, when it died 
out without leaving any issue, as was the case with 
the Vandal, Burgundian, Lombard, and so many 
other Teutonic tongues spoken about the same 
period. [Teutonic Languages.] 

Gothite (named after the poet Goethe (q.v.) 
in his less well-known capacity of Director-general 
of the mines of Saxe-Weimar) is a hydrous 
peroxide of iron, containing about 10 per cent, of 
water, which occurs in transparent red crystals of 
the Prismatic system, but, more commonly, opaque 
and yellow or brown. Its hardness is 5 to 5*5 and 
its specific gravity 3*8 to 44. 

Gothland, or Gottland, an island in the Baltic, 
off the S.E. coast of Sweden, and belonging to that 
country. It has an area of 1,080 square miles, and 
with the small surrounding islets forms the district 
of Wisby, so named from the chief town, where in 
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the fifteenth century the outlawed King Eric X. 
maintained himself for ten' years by piracy. The 
coast is rock-bound, but good pastoral and arable 
land exists in the interior, and there are valuable 
quarries of sandstone and marble. 

Gottfried, a meistersinger of Strasburg, who 
flourished between the twelfth and thirteenth 
centuries. Of his history little is known, but he 
seems to have been of good family and to have held 
some municipal office in his native city. His great 
but incomplete work, Tristan und Iso It, deals with 
the popular Keltic legend of the Middle Ages. The 
poem consists of 12,552 rhyming lines, and displays 
great artistic power as well as deep knowledge of 
human nature. It has had a powerful influence 
over German literature. There are no other au- 
thentic remains of Gottfried save a few lyrics, the 
Lobgcsang and Gedicht von dcr Armuth no longer 
being regarded as his work. 

Gdttmgen, the chief town of a circle of the 
same name in the province of Hanover, Germany, 
is built on both banks of the Leine river in a 
pleasant valley overlooked by the Hainberg. It is 
connected by railway with Hanover, 67 miles 
distant. A mere village in the tenth century, it 
became from 1286 to 1463 a prosperous member of the 
Hanseatic league (q.v.). The support which it gave 
to the Reformation and the misfortunes suffered in 
the Thirty Years’ War reduced it nearly to ruin. In 
1 734 George II. founded the famous university of 
Georgia Augusta, and the fortunes of the town 
revived. A hundred years later theLiberal tendencies 
of the staff led to the expulsion of seven eminent 
professors and to the temporary decline of the 
institution. It has since recovered, and after the 
annexation of Hanover in 1866 the Prussian 
Government did much to restore its prestige. 
Among those who have filled chairs here may be 
mentioned the brothers Grimm, Ewald, Gervinus, 
Benfey, Haller, Hermann, O. Muller, Heeren, 
Bliunenbach, and Heyne. Neander and the 
chemist Bunsen were natives of the town. 

Gottschallc, or Gotesciialcus Fulgentius, 
the son of a Saxon count, was born about 808 A.D., and 
trained at Fulda for monastic life. As he grew up 
he tried to free himself from this career, but only 
succeeded in getting transferred to the French 
monastery of Orbais. Here he became an ardent 
student of the doctrines of Augustine. His views 
caused him to be cited before two synods, and 
he was sentenced to be whipped and imprisoned for 
life as a heretic and a disturber of the peace of 
the Church. For twenty years he languished in 
confinement at Hautvilliers near Rheims, Hincmar, 
the Archbishop, being his chief enemy. Though 
the question that he raised provoked dire controversy 
and still remains unsettled, Gottschalk, in spite of 
his entreaties and the influence of powerful friends, 
including the Pope, was never released, and on his 
death was buried in unconsecrated ground. 

Gottsohed, Johann Chbistoph, was born at 
Konigsberg in 1700. and became Professor of Poetry 
in the university there, being transferred in 1734 to 


the chair of logic and metaphysics at Leipzig. The 
great work of his life was the subjection of the 
German drama to the standard of classical criticism 
His own writings for the stage were contemptible 
but he collected, under the title of Ihe Deutsche 
Schaubiihne a number of plays by J. C. -Se Illegal 
and others, with some translations from the French 
His most meritorious production, however, is his 
Aothiger Vorrath zur Geslchtc dcr denlsehen 
dramatisclien Dichtkunst, in which he gives a fair 
but imperfect account of the efforts of earlier 
dramatists. He was a pedant, but he did some- 
thing towards checking the extravagance in style 
and matter of some of his contemporaries, lie 
died in 1766. His wife was a woman of culture, 
who translated the spectator and Pope’s llapc of the 
Lock into German. 

Gdtz, Johann Nikolaus, born at Worms h> 
1721, became a theological student and ultimately 
a military chaplain at Halle. His fame does not 
rest, however, on divinity, but on his skill as a 
translator of Anacreon and a composer of light, 
elegant, and witty lyrics after the French school, 
Thamire an die Rosen and An eine Itomansleserin 
are good specimens of his style. He died at 
Wiirtemberg in 1781. 

Gouda, or Tek-Gouwe, a town in the province of 
South Holland, Netherlands, at the junction of the 
Gouw and the Yssel, eleven miles by railway from 
Rotterdam. It dates as a town from the end of 
the thirteenth century, and its early prosperity was 
derived from brewing, weaving, and the making of 
tobacco-pipes. It is now the great mart for Dutch 
cheese, and the Groote Markt is the largest in 
Holland. The town is well laid out and intersected 
by many canals, the suburbs being planted with 
trees. The church of St. John is a fine sixteenth- 
century structure, containing admirable painted 
glass and a famous organ. The Town House, 
rebuilt in the Gothic style (1690), has architectural 
merits. There is a large general trado both in 
import s and exports. 

Gouge is a special form of chisel with its 
cutting edge shaped into the form of an arc. Gouges 
are much used in carpentry where curved hollows 
have to be cut, and in wood-turning where it is 
desirable that the cutting should be local, that the 
tool should be allowed a certain amount of play to 
right or left, and that it should be strong enough 
to resist sudden shocks. 

Gough, Sir Hugh (Viscount Gough) (1779 
-1869), was born at Limerick. In 1793 he joined 
the Limerick militia, and in 1795 became lieutenant 
in the 7th Highlanders. After being present at 
the capture of the Cape of Good Hope he went to 
the West Indies, rising to the rank of captain in 
1803, and being in 1805 major in the 87th regiment, 
the Faugh-a-Ballaghs. He was present at Talavera, 
Barossa (where his regiment captured an eagle 
from the French), Tarifa, Vittoria, and Nivelle. 
After a period of partial retirement he was sent to 
India in 1837, and served in China, and again 
in India at Mudki, Sobraon, Chillian wallah, and 
Gujerat. 
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Gough, Richard (1735-1809), an English 
antiquary, was bom in London. He showed when 
quite young a great aptitude for translation, and at 
sixteen wrote Geography Modernised. His chief 
works were an edition of Camden's Britannia, and 
Sepulchral Monuments of Great Britain. His 
books, etc., were bequeathed to the University of 
Oxford. 

Goujon, Jean, a French sculptor of the Kith 
century. In 1540 he executed a statue for the 
cathedral of ltouen, and then went to Paris, where 
he helped adorn the Louvre and St. Geramin- 
l’Auxerrois. The Diane Chasseresse of the Louvre 
is said to be his work. 

Gould, Jay (1836-1892), an American financier. 
His one ambition was to gain money, and he so 
manipulated railway stock as to become fabulously 
rich and to dominate the American stock markets 

Gouldy John (1804-1881), an English ornith- 
ologist, was born at Lyme in Dorset. His father 
became foreman of the Royal Gardens at Windsor, 
and the son took great interest in natural history. 
In 1827 he was appointed curator of the Zoological 
Society’s Museum. In 1832 ho published A Century 
of Birds from the Himalaya Mountains , in 1834 Bam- 
ph as tides, in 1837 Birds of Europe . Other works of 
his are Birds of Australia , Mammals of Australia, 
Family of Kangaroos, Birds of Great Britain. 

Gould, Sir Francis Cabruthkrb (b. 1811), 
caricaturist, was educated privately, and for some 
years was on the London Stock Exchange. He has 
illustrated many books and periodicals, but is 
principally known for the cartoons contributed to 
the Westminster Gazette, 

Gounod, Charles Francois, born 1HL8 at 
Paris, an eminent French composer. He was 
educated at the Paris Conservatoire, and in 1839 
wont to Home, where he gave his mind chiefly to 
religious composition. A result of this was his 
Messe Solennelle, published on his return to Paris. 
In 1837 t he opera of Sappho apjieared. His most 
admired work, Faust, was published in 1859. The 
other most important of his works are Philcnum et 
Baucis, Mireille , La Heine de Saha , Borneo et 
Juliette , and Polyeucte. An oratorio. Redemption, 
was performed in Birmingham in 1882, and Mors 
et Vita was produced in 1885. His style shows 
a curious mingling of religious and secular 
treatment. * Ho died in 1893. 

Goura, a genus of pigeons, with two species, 
from New Guinea and the neighbouring island. 
They are large birds, with greyish-blue plumage, 
and largo semicircular crest, nesting in trees, but 
seeking their food on the ground. G. conmatus is 
often seen in captivity. The flesh is excellent. 

# Gourami, the native name of Osphromenus 
olfax, a fish of the family Labvrinthici from the 
rivers of the East Indian Archipelago. The head 
is small, the body compressed and elevated, the 
dorsal and anal fins bear numerous spines, and the 
outer ray of each ventral is produced into a long 
filament This species, which is a valuable food-fish, 


is domesticated in the East, a s the carp is with 
us, and is said to attain the size of a large turbot. 
It is one of the few fishes that build nests, and it 
watches over the young after they are hatched. 
The Fighting-fish (q.v.) is closely allied. 

Gourd, a name given to various plants of the 
order Cucurhitacere and especially to the genus 
Cueurhita and to the fruit rather than to the rest 
of the plant. They are trailing annuals with 
palmately-lobed leaves, unbranched tendrils, and 
large yellow moncBcious flowers, which hybridise so 
freely as to render it well nigh impossible to 
discriminate the parent specific forms of the long 
cultivated races. The fruit is inferior, and has a 
horny exterior when ripe. They are abundant in 
tropical and temperate Asia; but some may be 
indigenous in America. Cueurhita maxima , the 
yellow or rod gourd, will grow in the south of 
England, and sometimes bears a fruit weighing 
over two cwt. ('. Pepo is the pumpkin, which is 
largely cultivated, especially in the United States, 
as food both for man and beast. C. ovifera , the 
vegetable marrow, the form most grown in England, 
is apparently a variety of the pumpkin. C. Mcb- 
pepo, the squash, with fruits of various subangular 
forms, is also largely cultivated in America. The 
elongated and well-named snake-gourds of India 
and China belong to a separate genus, Trichos - 
ant h es. , as do also the bottle-gourds, Jjagenaria, 
hollowed out in the East, when ripe, into bottles, 
basins, or spoons. All gourds have a tendency to 
secrete the powerfully purgative principle cob * 
cynthin, especially in the ripe rind and seeds. 
[COLOCYNTH.] 

Gout (derived from the Latin gutta , a drop) is 
a disease in which the substance called urate of soda 
becomes deposited in the cartilages of joints and in 
certain other situations. The name for this 
disease among the ancients was podagra (from 
two Greek words signifying an attack of pain in the 
foot). In the Middle Ages it was supposed that 
some morbific principle escaped from tho blood into 
the joints, and hence arose the name gout. It is 
now known that the characteristic seizures of gout 
are always associated with deposits of urate of 
soda in the joints, that of the big toe being involved 
with especial frequency. Other changes in the 
tissues have been shown of recent years to be 
commonly associated with gout. Of these the 
granular or gouty kidney, and hypertrophy of the 
heart may be especially alluded to. Gout is most 
common in men of middle age, and there can be no 
doubt that heredity plays an important part in 
its production, and over-eating, over-indulgence in 
alcohol, and w ant of exercise are, apai t from the 
inherited disposition, the three main factors 
concerned in the causation of gout. The first 
attack of the disease affects, as a rule, the right 
great toe joint. The pain usually commences, in 
the first instance, at night-time, and may continue 
(with intervals of comparative relief) for several 
days. Later attacks may extend to other joints, 
and, when the malady becomes chronic, these 
joints become swollen and deformed, and nodules 
may appear in the surrounding tissues, consisting 
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of uratic deposits. Thus the toes and fingers may 
be ultimately covered with what are called “ chalk 
stones.'* Similar deposits affecting the lobe of the 
ear are termed tophi. Dr. Garrod has shown that 
the blood at the time of an attack of acute gout 
contains urate of soda in abundance. Gouty 
patients are usually liable to dyspepsia, and 
many other troubles occur in connection with the 
disease. The chief of these are headache, various 
neuralgic pains, palpitation, bronchitis, and em- 
physema, kidney mischief, bladder troubles, and 
various skin affections. Apoplexy is especially 
common in gouty subjects, and a peculiar, ill- 
understood, and serious group of symptoms some- 
times supervenes immediately on the subsidence of 
an attack of gouty inflammation. To these the term 
“ retrocedent gout ” is applied. The treatment of 
the disease comprises first that of tho acute 
inflammation, and secondly the general regimen to 
be adopted between the attacks. The most 
valuable drug for the relief of the pain and distress 
of acute gout is colehieum; litliia salts have also 
been much used in recent years. As regards 
regimen the most important point is the limitation 
in the amount of alcohol taken by the patient, best 
of all its complete exclusion from the dietary. 
Excess in eating is also to be avoided, in particular 
all kinds of flesh should be taken in limited 
quantities, and all rich and highly-spiced foods 
should be eschewed. Hot baths, Turkish baths, 
tonics, and regular exercise are valuable adjuncts in 
the treatment of chronic forms of the disease. 

Govan, a town of Renfrewshire and Lanarkshire, 
on the 8. bank of the Clyde, forming a suburb of 
Glasgow. The chief industry is ship-building. A 
public park of 40 acres was given to the town in 
1885. 

Government. The word “ Government ” de- 
notes (1) the regulation of a political society ; (2) 
those to whom this regulation is entrusted, or, in a 
more limited sense, those who take the chief part 
in the conduct of public affairs. 

A political community, as Austin pointed out, 
is analysable into— on the one hand, a “sovereign" 
who issues laws sanctioned by a penalty in case? 
of disobedience (such laws being distinguished 
from other commands as “ positive laws and, on 
the other hand, a subject body which owes obedience 
to those laws. The sovereign may consist of one 
person or of more than one. A sovereign body may 
delegate its powers to a so-called “ government,” 
and at the same time retain the ultimate control 
over political action. It follows from this analysis 
that such an expression as “ local self-government ” 
is correct only in a limited sense, since the local 
body does not exercise sovereign authority. The 
sphere of government comprises both the affairs of 
a community itself and its relations with other 
communities. The control of these two depart- 
ments or of the constituent parts of either of 
them may be vested in different bodies, so that the 
sovereign body proper becomes still more complex. 
This is the case when a state forms part of a 
federal union with a central authority, or occupies 


a dependent or semi-independent position under a 
more powerful state. 

Origin of Government. Ancient nations attri- 
buted their constitutions to the enactments of some 
semi-mythical legislator, as, for example, Solon and 
Lycurgus among the Greeks. The political struggles 
of the 17th century, combined with the growing 
spirit of inquiry, resulted in various attempts to 
explain the origin of government in general. The 
most important was the theory of the Social 
Contract, first promulgated by Hobbes (q.v ). The 
speculations of the time were all coloured by the 
desire to advocate some particular form of govern- 
ment. Hobbes wrote in support of the royal 
authority, and the same political views gave rise to 
the very different doctrine of the divine right of 
kings. Locke (q.v.), on the other hand, modified 
the theory of the Social Contract, so as to make it 
an argument for tho maintenance of popular rights 
In the 18th century the theory was revived in a 
new form by Rousseau (q.v.). In recent years the 
comparative method of inquiry has been applied to 
the study of early societies. The results so far ob- 
tained go to prove that the state resulted from a 
union of families or tribes under the hypothesis 
(often an almost avowed fiction) of descent from a 
common ancestor. Hence the rulers were supposed 
to represent this ancestor, and analogies from the 
organisation of the family were imported into the 
state. 

Forma of Government. The organisation of most 
modern states is highly complex, including many 
institutions which represent earlier stages of na- 
tional development and have lost much of their 
original significance, but are retained either through 
mere attachment to old traditions or in order to 
secure steady and uniform progress in the future. 
The sovereign power is thus divided unequally 
amongst several constituent parts, or those who 
really possess it occupy a subordinate place in tho 
theory and external framework of the government, 
so that it becomes difficult to find any general 
principle on which to classify the states now 
existing. 

If due allowance is made for altered conditions, 
the classification of the ancient philosophers, espe- 
cially Aristotle, which was based on the numerical 
proportion between tho rulers and the ruled, may 
still be considered applicable. Aristotle distin- 
guished between the rule of one man, of the few, 
and of the many, and each of these is good or bad 
according as to whether it aims at the welfare of 
the community or the private interest of the ruler 
or rulers. We have thus three pairs of converse 
types— Monarchy and Tyranny, Aristocracy and Oli- 
garchy, Commonwealth (“ Politia ”) and Democracy. 
The rule of the few becomes an oligarchy when power 
falls into the hands of a small rich class, and that 
of the many a democracy when the government is 
carried on in the interests of the needy, who have 
nothing to lose and are always eager for change. 
The defects of Aristotle’s exposition are the result 
of the political circumstances of his age. He had 
no notion of constitutional progress or represen- 
tative government, and the value of his views, 
especially in regard to democracy, was further 



Governor 


( HO) 


Gown- 


impaired by the fact that they were drawn from a 
state of society in which most manual labour was 
carried on by slaves. 

A proper understanding of the present systems 
of government can be acquired only by the study 
of constitutional history, which shows how the 
sovereign body in each country has gradually 
assumed its present form. The prevailing type is 
44 constitutional monarchy” — an expression which 
is really self-contradictory, since monarchy implies 
a single ruler, and in this case the free action of 
the crown is limited not only by the terms of the 
constitution, but by the functions of those to whom 
it assigns a share in the sovereign power* Since 
the Revolution, England has been the model of a 
44 constitutional monarchy,” and her institutions 
have been imitated by various other countries. 
The tendency of this form of government seems to 
be towards democracy. The United States of 
America furnish a good example of a republic 
resting on a federal basis. Another principle which 
has been active in modern times is that known as 
CflBsarisin, in which the rule of an autocrat is sup- 
posed to be sanctioned by the consent of the 
governed. 

Sphere of Government. The free discussion of 
political measures which has accompanied the 
growth of democracy has naturally raised the 
general question : 44 What matters ought to be sub- 
ject. to Government control ? ” On this question 
there are two schools : the supporters of Laissez- 
faire (q.v.), who would limit State interference to 
the protection of life, liberty, and property, and 
those who advocate “ paternal government ” or 
State Socialism. [Socialism.] Laissez-faire be- 
came the ruling principle during the epoch which 
witnessed the revolutionary movement throughout 
Europe and the growth of the present industrial 
system, but recently there has been a strong re- 
action in favour of paternal government. 

Governor, in mechanical Engineering , is a con- 
trivance for regulating the speed of a machine. 
Every prime movor, such as a steam-engine or an 
olectric motor, is liable to change of speed either 
by variation in the supply of power or by variation 
in the amount of work that it is made to perform. 
The governor is intended usually to regulate the 
supply of power according to the demand that is 
being made on the machine, but a contrivance such 
as a fly-wheel, which in some sense acts as a 
governor oritegulator of speed, does not affect the 
supply of power to the engine, but acts as an 
accumulator of energy, from which all supplies 
for any external circuits must be drawn. [Fly- 
wheels.] Where the speed of the engine is to be 
rendered constant by regulating the supply of 
power given to it, it is usual for a governor to be 
introduced that is affected by fluctuations of speed, 
and that mechanically corrects the disturbance 
produced. Thus, if a steam-engine driving a 
quantity of machinery be suddenly relieved of its 
load by disconnecting the machinery, it will tend 
to increase its speed rapidly and dangerously. But 
if its crank-shaft be made to rotate a vertical 
spindle on each side of which heavy metal balls 


are hanging, by centrifugal force these balls will 
fly outwards and upwards to a definite extent 
depending upon the speed of the crank-shaft. 
The supposed increase in the speed will lift the 
balls still higher, and by a simple mechanical con- 
trivance they may be made to lift a collar on the 
spindle and through this to diminish the steam- 
supply to the engine. The old plan was for the 
governor to act on a throttle valve in the steam- 
pipe, which closed or opened as the governor balls 
rose or fell, but there was much waste of power at 
the valve, and it was a great improvement to make 
a governor act on the link motions (q.v.) that 
determine for what length of stroke steam is to be 
admitted to the cylinder. When the speed tends 
to increase, cut-off of the steam takes place early 
in the stroke. If the load is heavy and the speed 
tends to diminish, steam is admitted for a greater 
portion of the stroke. A gas-engine governor will 
regulate the amount of gas passing into the cylinder 
of the engine. When the load is light, little or no 
gas may be admitted, and the explosions are either 
very slight or else do not occur at all. It is still an 
objection with most governors that they are only 
brought into action by the occurrence of that 
which they are intended to prevent — that is, instead 
of preventing fluctuation, a governor can only act 
when fluctuation occurs. To avoid this it should 
be designed to work its mechanism with extreme 
rapidity— to act as soon as a tendency to fluc- 
tuation manifests itself. [Steam-Engine, Gas 
Engine.] 

Gow, Neil (1727-1807), a noted Scottish fiddler, 
was born at Inver, near Dunkeld. He soon became 
renowned for his reels and strathspeys, and was 
much patronised by the great. His son, Nathaniel, 
composed the favourite ballad Caller Herrin\ 

Gower, John ( circa 1325-1408), an English 
poet, was born in Kent. He was a friend of 
Chaucer, and is alluded to by Shakespeare, who 
sometimes introduces him as a kind of chorus. 
Becoming blind, he retired to the Priory of St. 
Mary — now St. Saviour’s, Southwark— and he partly 
rebuilt the church, in which he was buried. He 
wrote Ballads and other Poems in French, Specuhnn 
Meditantis (a treatise on married life), Vox Cla- 
mant} s, in Latin elegiacs, and giving an account of 
the rising of the Commons in Richard II.’s reign, 
and Confessio Amantis (his best-known work), which 
is a curious but tedious collection of classic and 
mediaeval tales with a slight binding thread run- 
ning throughout. 

Gown* a long, loose outer garment, worn by 
clergymen, members of universities, judges, and 
others. The ecclesiastical gown was originally 
intended for out-of-door use, but came to be used 
by preachers when addressing large congregations. 
The 44 Geneva gown,” which resembles the academic, 
was introduced by the Geneva reformers, and con- 
tinued in use amongst the Puritans and the 
Evangelical clergy. It is now rarely seen in the 
Anglican Church, but is still worn by Presbyterian 
and other Dissenting ministers. The purple gown 
is a distinctive mark of rectors of universities. In 
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Great Britain the faculty, as well as the university, 
of a graduate is now denoted by his hood. The 
members of the older English universities now have 
black gowns, for which a surplice is substituted in 
college chapel on Sundays and saints’ days by those 
on the foundation. The academic gown is worn in 
the pulpit by university preachers. 

Gowrie Conspiracy, a plot by Alexander 
Kuthvcn and his brother, the Earl of Gowrie, to 
murder or kidnap James VI. of Scotland, after- 
wards James I. of England, alleged to have taken 

lace on August 6, 1600. The truth of the story 

as always been considered very doubtful, owing 
both to the strangeness of the details and the 
apparent absence of any motive on the part of 
Gowrie and his brother for wishing to kill or im- 
prison the king. James, on the other hand, was 
indebted to the Ruthven family for a heavy sum, 
and may also have had political reasons for wishing 
to rid himself of the brothers. 

Goya y Lucientes, Francisco (1746-1829), 
a Spanish painter, born in the neighbourhood of 
Saragossa. He studied there, and at the age of 16 
went to Madrid, where he distinguished himself by 
his wild life. He then went to Rome with a com- 
pany of bull-fighters, and seems to have met with 
many vicissitudes of fortune. In 1775 he was back 
in Madrid, where he executed paintings for the 
royal tapestry factory. The king’s painter took him 
up, and he was commissioned to execute some 
frescoes and other works. He was also successful 
as a portrait-painter, the Duke of Wellington being 
among his sitters; but his great forte was genre , 
and his paintings of bull-fights — a subject with 
which he was thoroughly acquainted— have been 
much admired. 

Goyas, capital of a province of the same name 
in Brazil, in the valley of the Velmelho, a tributary 
of the Araguaia, 650 miles N.W. of Rio de Janiero 
and 700 miles S.W. of San Salvador. It is the seat 
of a bishopric and of the Provincial Assembly, and 
has a President and a military governor. The 
streets are broad, and there are good houses and 
fine squares. Among the public buildings are the 
Legislative Chambers, the Court-house, hospital, 
prison, etc. It was originally called Santa Anna. 

Gossi, Carlo, Count (1772-1806), an Italian 
dramatist, was born at Venice. He joined the 
Granelleschi Society, which had for one of its 
objects the preservation of pure Tuscan literature. 
Gozzi aided in this by parodying Chiari and 
Goldoni, who had introduced the habit of imitating 
the French. His works, which were interpreted by 
the Sacchi Company and were in many cases pieces 
founded on fairy tales, were for a time very 
popular. They were published in 10 volumes in 
1792. 

Gossdi, Benozzo (latter half of the 15th 
century), was a Florentine painter who aided Fra 
Angelico, whom he accompanied to Rome, and by 
whose style he was greatly influenced. He painted 
a fresco of St. Anthony and Angels, a Madonna and 
Child with Saints , and many other works, among 
them being an altar-piece, St. Thomas Receiving 


Our Lady's Girdle, now in the Lateran Museum. 
The frescoes in the Carapo Santo at Pisa are 
attributed to him ; at Perugia he painted a Madonna 
with Saints , and at Florence the Journey of the Magi 
to Bethlehem. The National Gallery, London, has 
a painting of his, Madonna with Child and Saints . 

Graaf, Regnier van (1641-1673), a Dutch 
physician and anatomist, was born at Schoon- 
hoven. He studied at Leyden and in France, and 
took his M.D. at Angers in 1665, after which he 
practised at Delft. In 1663 he published a Treatise 
on the Pancreatic Juice , which brought him some 
renown. He studied much the organs of genera- 
tion, and gave his name to his discovery of the 
Graafian vesicles of the ovum in 1672. His col- 
lected works were first published at Leyden in 1677. 

Graafian Follicles. [Ovary.] 

Gracchus, the name of a family of the Roman 
gens Sempronia. The first member of the family 
to attain importance was (1) Tiberius Sem- 
pronius Gracchus, who became magister equitum 
after the battle of Cannes, and was consul 215-213 
b.c. (2) Tiberius, who married Cornelia, daughter 
of Scipio Africanus, the model Roman matron, 
esteemed for the manner in which she devoted her- 
self to the education of her children. This Tiberius 
conquered the Celtiberi, but won their hearts by 
the kindness and justness with which he treated 
them. He afterwards became consul, and as censor, 
though severe, was highly regarded. His two sons 
— Cornelia’s “ jewels ” — were Tiberius and Caius, 
who were two of the most prominent men in Roman 
history. [Rome.] The distinguishing features of 
all the family seem to have been loftiness of 
character combined with fascination of manners. 

Grace, in its Scriptural sense, denotes both the 
free favour and love of God towards men, which 
they have done nothing to deserve, and the con- 
dition of those who enjoy this divine favour. 
Divines have distinguished between common or 
general and special or particular grace. The 
former is identical with the light of nature or 
conscience, and is granted to all mankind, while 
Christians alone receive the gift of special grace, 
which endows the recipient with spiritual know- 
ledge and stimulates him to all good works. 

Graces, Greek goddesses, who were impersona- 
tions of all that is glad and beautiful in the world 
and in human nature. They are generally repre- 
sented as the daughters of Zeus and Eurynome. 
Their names and number vary ; according to Hesiod 
and Pindar, there were three — Aglaia, Euphrosyne, 
and Thalia. They served Aphrodite, and conferred 
grace and beauty on human beings. 

Gradient means the inclination of a road or 
railway to the horizontal. It is measured in terms 
of the vertical height ascended or descended for a 
given length traversed along the slope. If the fall 
along four miles of road be 44 feet, the gradient is 
said to be 11 feet per mile or 1 in 480. The choice 
of gradient is very important in the economy of 
railway design. The route is generally so planned 
that the amount of excavation in the formation of 
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the railway shall be roughly equal to the amount 
of embankment necessary where the route is to 
pass over low-lying levels. This condition usually 
imposes a limit on the gradient, though not neces- 
sarily so. Except in special cases where steep 
gradients are unavoidable, they are not allowed to 
exceed 1 in 60, the prevailing gradient on many 
good English lines being 16 feet to the mile or 1 in 
330. If a high level has to be traversed, it is 
preferable to effect it in a series of short steep 
gradients with level interspaces between them 
rather than in a single uniform gradient upwards 
throughout the whole length. The locomotives are 
thus enabled to recover steam at each level stretch. 
Specially steep gradients require locomotives of 
unusual construction. Appliances for increasing 
the adhesive power on the rails are used, or else a 
pinion works in a toothed rack laid along the line of 
milway, so that retrograde motion can only occur 
when the teeth break. In the Zermatt railway in 
Switzerland the maximum gradient on the adhesive 
sections is 1 in 22, and on the rack and pinion 
sections 1 in 8. 

Gradual, an antiphon or sentence, usually taken 
from the Psalms, which is sung to “ plain chaunt n 
melodies after the epistle in the Communion service. 
It was so called because sung whilst the priest was 
ascending the steps (Latin gradus ) of the ambo 
(q.v.) to road the Gospel. The word also denotes 
a service-book containing plain chaunt melodies. 

Graduation means the process of marking 
scales on measuring instruments. If the instru- 
ment is to measure some physical quantity directly, 
the scale reading may be marked in terms of that 
physical quantity, or it may be marked in inches 
of length, degrees of angular measurement, or in 
some other convenient numerical units, whose 
physical interpretation is obtained by calibrating 
the instrument. [Calibration.] The simplest 
example of graduation is that of scales of linear 
measurement. This is done by a dividing engine, 
which consists essentially of a well-turned screw 
that can be made to move a sharp cutter through 
exactly equal distances, and thus mark the scale 
uniformly. Rough graduation may be effected by 
hand with the aid of compasses. For the accurate 
marking of a circular scale it is necessary, in the 
first place, to subdivido a circular arc into any 
number of equal parts. Though such an operation 
can be effected in the case of a straight line, no 
geometrical process is known by which a circular 
arc can be so divided ; but any arc may be bisected, 
and the process of bisection of each half repeated 
indefinitely. Other subdivision may be done 
approximately by systematic trial with compasses. 
Circular dividing-engines consist essentially of a 
circular horizontal plate, carefully graduated and 
capable of rotation by means of a tangent screw. 
The cutter moves radially in one direction, and the 
scale to be marked is rotated with the graduated 
plate. The markings on metal or glass scales are 
made by coating the scale with wax, cutting lines 
on the wax with the compass or dividing-engine, 
and thus exposing the metal or glass underneath. 
This is then subjected to the action of acid, usually 


nitric for metals and hydrofluoric for glass. When 
the wax is cleared away, the scale will be found 
permanently engraved. 

Graffiti, rude scribblings scratched with a 
sharp instrument, or inscribed in red chalk or 
charcoal on the walls and pillars of ancient build- 
ings in southern Italian towns. They are especially 
abundant at Pompeii, and there are several on the 
Palace of the Caesars and Nero’s Golden House at 
Rome. They include both drawings and remarks 
or quotations, and have much the same general 
character as similar effusions of the present day, 
but some of them are memoranda relating to the 
events of daily life. Their importance consists in 
the light they throw on the life and speech of the 
people at the time. The graffiti found in the 
catacombs, which are of a different character, were 
placed there by the early Christians. 

Grafting, or “ Working,” as gardeners some- 
times term it, consists in the transfer of a branch, 
known as the graft or scion, from one plant to 
another, which latter is called the stock. It is 
essential that the cambium-layers or growing tissue 
of the two should be brought into close contact. 
The usual object of the process is to bring about 
earlier or more abundant flowering or fruiting, so 
that many stocks, from their effect on the scion, are 
what are termed dwarfing -stocks. The chief 
modifications of the process are (1) whip-grafting 
or tongue-grafting , in which the stock is cut back 
obliquely, a slice pared off one side and a notch 
made on the sliced surface, whilst the scion is cut 
obliquely and then a whip or tongue cut on its 
oblique surface to fit the notch, the whole being 
bound round with wet bast and clay ; (2) side- 
grafting, which differs in no notch and tongue 
being made and the stock being often not headed 
back, the most frequent object of this process 
being simply to add a side branch to improve 
the form of a trained tree ; (3) cleft-grafting, 
in which the stock is headed off horizontally 
and then cleft down the middle, the scion 
being cut into a thin wedge and inserted in the 
cleft ; (4) crown or rind-grafting , in which a 

slit is cut in the bark and the scion inserted 
between it and the sap-wood ; and (5) root-grafting , 
practised commonly in the case of dahlias and 
peonies, in which young shoots are inserted into a 
fleshy root, the junction being then covered with 
the soil. Inarching only differs from side-grafting 
in that the scion is not severed from its parent 
tree until its union with the stock is complete. As 
a rule, stock and scion, though united, retain their 
several characters ; but undoubted cases of graft- 
hybrids occur, of which the most remarkable is 
Cgtisus Adami, a tree bearing some branches, 
leaves and flowers intermediate in character between 
those of the common laburnum ( C. Laburnum'), its 
stock, and C. purpurcus, its scion. [Bud.] 

Grafton, Augustus Henry Fitzboy, Duke of 
(1735-1811), an English statesman descended from 
Charles II. In 1768 he entered practical politics 
as the opponent of Lord Bute, and two years later 
became Secretary of State in Lord Rockingham’s 
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Government. In 1766 he was First Lord of the 
Treasury in Lord Chatham’s Government, and 
owing to Lord Chatham's illness he had to manage 
the Government till his resignation in 1770. In 
1771-75 he was Lord Privy Seal in Lord North’s 
Administration, and in 1782 he took the same post 
under his old chief, Rockingham. His name has 
been familiarised to the world through the bitter 
attacks made on him in the Letters of Junius. 

Graham. [Claverhouse.] 

Graham, Sir James Robert George (171)2- 
1861), an English statesman, was born at Naworth 
in Cumberland. He was educated at Westminster 
and Queen’s College, Cambridge, and, after making 
a tour abroad, was appointed private secretary to 
the British Minister in Sicily. In 1818-20 he sat 
as a Whig in Parliament for Hull, changing his 
seat for that of Carlisle in 1826. He wrote upon 
Com and, Currency, and, having in 1830 been 
elected for the county of Cumberland, lie became 
First Lord of the Admiralty under Lord Grey; 
but in 1834 he left his party, and joined the Con- 
servatives. In 1838 he sat for Pembroke, and in 
1841, while member for Dorchester, he became 
Home Secretary under Peel. At this time his 
views about the Scottish Church and his opening 
of letters which were in charge of the Post Office 
gave offence to many. In 1852 he was First Lord 
of the Admiralty under Lord Aberdeen, and in Lord 
Palmerston’s Government, but the questions that 
arose over the conduct of the Crimean War caused 
his retirement. 

Graham, Thomas (1804-1869), a Scottish man 
of science, was born at Glasgow, where also he 
graduated. After working at, Edinburgh, he lectured 
at Glasgow, and afterwards was appointed Pro- 
fessor of Chemistry at University College, London. 
He was made Master of the Mint, a post which ho 
held till his death, but which took him off from his 
scientific work. His researches were chiefly made 
in the direction of atomic motion, the passage and 
diffusion of gases, and the spontaneous movements 
of liquids. 

Grahame, James (1765-1811), a Scottish poet, 
was born at Glasgow. He was educated at the 
university there, and studied for the Bar, but in 
1795 he took orders in the Church of England, and 
became curate, first in Gloucestershire, then in 
Durham. His chief works are Mary Queen of Scots, 
Sabbath , British Georgies , Birds of Scotland , and 
Poems on the Abolition of the Slave Trade. 

Grail. [Holy Grail.] 

Graining. [Leuciscus.] 

Grains of Paradise, the export of which 
gave its name to the Grain Coast of West Tropical 
Africa, are the pungent seeds of Amomnm Melegueta , 
a member of the ginger family. They used formerly 
to be employed with ginger and cinnamon in 
making the spiced wine known as Hippocnis ; but 
are now mainly used in cattle-foods and cordials. 
They were perhaps once used by publicans to give 
a semblance of strength to beer, but their costliness 
would prevent this being done to any extent, even 
if it were not prohibited under heavy penalties. 


They are not, however, deleterious, but are less aro 
^matic than cardamoms (q.v.). 

Grain Tin. When tin is refined, the purest 
portions are taken aside for the production of 
“grain tin.” This is obtained by reheating the 
metal to a temperature just below its melting 
point, and allowing it then to drop from a height, 
when it breaks up into long prismatic masses 
which are known in commerce by the above name. 

Grakle, Grackle, a common name for sevenil 
tropical and sub-tropical birds of the Starling 
family. [Mynah, Starling.] The name, with 
some epithet, is loosely used in the United States 
for some of the Hang-nests (q.v.). 

Grallae, Grallatores (Wading Birds), an 
old order of Birds, in which were included cranes, 
herons, storks, bitterns, plovers, snij>e8, curlews, 
rails, etc. It was approximately equivalent to 
Orders x., xvii., xviii., xix., and xx. of Dr. Bowdler 
Sharpe’s classification. [Birds.] 

Gram, an Indian name for several kinds of 
pulse, especially the chick-pea (q.v.), Bengal or 
common gram, (Twer arietinum ; the horse-gram of 
Madras, Bolichos uniform and B. bifloms , the 
green gram, Phascolus Mungo and P. Boxburgkii , 
and the black gram, a variety (var. melanosgtervia ) 
of the former. They are largely eaten by the 
natives, and upwards of 15,000 tons are annually 
exported, chiefly to Mauritius, Ceylon, and Singa- 
pore, as horse- and cattle-food. 

Grammar. The word “ grammar ” is used in 
three senses : — (1) The forms and usages of a 
language or of language in general ; (2) the study 
of such usages ; (3) a treatise or text-book in which 
they are explained. It will be well to begin by 
inquiring into the sphere of the study of grammar. 

Grammar, the science of lingual sound, is a part 
of Philology (q.v.), the general science of language. 
It deals with the forms both of words and of 
sentences. Its starting-point is the sentence — the 
expression of a definite thought ; for it is only 
when the sentence is formed that organised speech 
begins. The form of a word is determined by its 
relation to other words in the same sentence. But 
in some languages (called analytic) words do not 
change their form ; in this case their mutual rela- 
-tions are expressed by the order in which they are 
arranged— in other words, by the form of the 
sentence. Even in synthetic or inflexional lan- 
guages the relations of words are shown by then 
position a* well as their form. Further than this, 
complex thoughts are expressed by the combina- 
tion of several sentences, which enter into relations 
one with another similar to those of the separate 
words in a simple sentence. Grammar therefore, 
falls into two divisions : — Etymology, which deals 
with the forms of words, and Syntax, which is com 
cerned with the arrangement of words in simple 
and of clauses in complex sentences. 

The researches of philologists have shown that 
the laws of language can be ascertained only by 
studying its development and comparing languages 
one with another. Grammar is thus no longer 
confined to the schoolroom, but has become a 
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branch of inductive science. Side by side with the 
old formal grammar we have now historical gram- 
mar, which follows the growth of a single language, 
and comparative grammar, which is based on the 
historical grammars of allied languages, and traces 
their common forms up to their original source. 
As the comparative grammars of the Aryan, Semitic, 
and other families of languages become more 
firmly established, material will be furnished for 
universal grammar, which aims at expounding the 
principles common to all forms of speech. 

In the Aryan languages (q.v.) comparative gram- 
mar has already made great progress. All the words 
in these languages may be regarded as having sprung 
from a small number of crude forms called “ roots,” 
each 6f which expresses some bare rudimentary 
notion, standing out of all connection with any 
other notions. With roots as such the grammarian 
is not directly concerned. They become words by 
means of throe different processes : (1) their arrange- 
ment in sentences, (2) the addition of suffixes, (3) 
variations in the original vowels. The addition of 
a single suffix to the root sometimes gives a com- 
plete word, but more frequently a “ stem ” is first 
of all formed, from which words are afterwards 
developed by the addition of further suffixes. 
Thus, from fat , the Teutonic form of the Aryan 
root pad [Giumm’b Law], denoting motion, is 
derived the stem fotu from which is formed the 
Gothic substantive fotu-*, our foot , answering to 
the Latin pcs (shortened from ped-s). Often a 
word is formed by attaching several suffixes, one 
after the other, with the same or a different signi- 
fication. Flexion by vowel-change is of two kinds : 
“mutation” (German umlaut ) and “gradation ” 
{ablaut). Mutation is due to the influence of a lost 
inflexion. Thus, man became men , because the 
plural was originally formed in i. Gradation took 
place through a weakening of the root vowel. 
Thus, the i of the present spring and the u of the 
participle sprung are weaker forms of the a, which 
appears in the past tense sprang. 

Of our eight “parts of speech,” the interjection 
alone has little or no history. Interjections are 
merely natural cries expressing emotion, and date 
from a period antecedent to the growth of gram- 
matical structure. The origin of the substantive 
and the adjective is identical, for both an object 
and a quality of an object were expressed by a 
noun. The pronoun is simply a noun of wide ap- 
plication- -^,<7. this and that are words of larger 
meaning than the particular person or thing with 
reference to which they are used. The origin of 
the adverb is evident from the corresponding use 
of certain cases ot nouns. Thus, in the sentence 
“ The messenger arrived speedily,” for “ speedily ” 
we can substitute “ with speed, which before the 
loss of the case-inflexion was represented by 
spvdum, the instrumental or dative plural of sptid. 
In the same way “speedily” itself and all other 
adverbs were originally cases of substantives, ad- 
jectives, or pronouns. The adverb became a pre- 
position when its force was further defined by the 
addition of a noun. Thus, in the sentenoe “ He is 
nutting on his coat,” “ on ” is still an adverb, quali- 
fying the verb “put;” but, in the sentence “ He is 


putting his coat on his back” it has become a 
preposition, connecting the coat with the back. 
The conjunction is an adverb or adverbial form 
used for the purpose of linking sentences or clauses. 
Most conjunctions were originally cases of pro- 
nouns, which were used with an adverbial force 
at the head of one clause to represent that going 
before. 

The study of primitive word-formation and the 
evolution of the “ parts of speech ” shows that the 
Aryan languages have passed through two stages. 
The first stage was one of synthetic growth ; during 
the second new parts of speech arose to take the place 
of the old inflexions. There was no sudden transition 
from one stage to the other, for word-formation 
never ceases entirely, and the inflexional element 
always remains predominant, but these languages 
show a general tendency to substitute an analytic 
for a synthetic structure. Some of the processes 
through which they have been developed may now 
be examined a little more closely. In the first 
place, in early times there was a greater variety in 
the forms produced through composition with 
inflexional suffixes. The conjugation of the verb, 
for example, was much more elaborate than it 
afterwards became. This change shows an un- 
conscious effort after greater uniformity and simp- 
licity in the use of grammatical forms. Again, the 
vocabulary was continually enriched by a more 
extensive use of prefixes and suffixes. The employ- 
ment of suffixes at a late period to form new words 
is especially noticeable in the case of abstract 
nouns and adjectives. In the Teutonic languages, 
as in Greek and Latin, an immense number of com- 
pound verbs, expressing different modes of the 
same action, were formed by prefixing prepositions 
to simple verbs. The origin of the adverb is an 
example of the way in which an inflected form may 
become isolated or petrified, and eventually gave 
rise to a new class of indeclinable words. Thus 
the termination of the Greek ablative survived as 
an adverbial suffix after it had disappeared from 
the declension of nouns, and could be used to form 
new adverbs of manner. This sometimes happens 
when the inflexion is not entirely lost. Thus, the 
genitive termination es , which remains in our pos- 
sessive case, appears also in need* and once, which 
served as models for always , sometimes , and other 
later formations. Inflexions disappear through 
natural decay, but the process may be hastened by 
accidental circumstances. In England the Norman 
Conquest had this effect. The Normans did not 
understand the English endings, and so they 
dropped out of use. The result is that English is 
less inflected than cognate languages, such as 
German. Finally, we must notice the influence 
exercised by literature in settling the form of a 
language. A standard is thereby given to which 
local usage conforms, and in this way the customary 
modes of expression become stereotyped. But a 
language always retains a certain amount of flexi- 
bility, and the grammar of each new generation 
differs in some degree from that of the preceding. 

Gramme is the standard French unit of mass. 
Its weight at Paris is the standard of weight. A 
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gramme mass is deiined as that of a cubic centi- 
metre of distilled water at 4° C. f the temperature 
of greatest density of the liquid. It is an equiva- 
lent mass to 15*43248 grains troy, but by reason of 
the difference of intensity of gravity in Paris and in 
London this number does not express the relation 
between their weights, one gramme weight being 
equivalent to 15 43234 grains troy weight or 
*00220462 lb. avoirdupois weight. The unit is 
divided into 10 decigrammes, 100 centigrammes, or 
1,000 milligrammes ; multiples of the gramme by 
10, 100, 1,000 and so on, are termed the deca- 
gramme, hectogramme, kilogramme, myriogramme, 
and the quintal. 

Gramont, Philibert, Comte de, a French 
courtier (1621-1707), was the descendant of the 
husband of Henry IV.'s mistress. He distinguished 
himself in war, and his handsome person and witty 
mind made him a favourite at the Court of 
Louis XIV., from which, however, his dissoluteness 
caused him to be banished in 1662. He was re- 
ceived with open arms at the Court of Charles II., 
where he rivalled all in licentiousness. He married 
Miss Hamilton, and her brother Anthony wrote 
Gramont’s memoirs. 

Grampians. (1) Sometimes taken as signifying 
the chain from Dumbarton to Stonehaven, and 
sometimes as synonymous with the main system of 
the Scottish Highlands, and including Ben Nevis, 
the Cairngorm Mountains, Schiehallion, etc. (2) A 
range in the W. of Victoria, Australia, 5,600 feet high. 

Grampus ( Orca gladiator), the sole species of 
the genus, the largest of the Dolphin family, and 
the only known cetacean that preys on its fellows. 
These animals, popularly called “ killer- whales,” 
hunt in packs, and attack even the Greenland 
whale. They are very widely distributed, the 
length ranges from 18 feet to 30 feet, and the 
colour is glossy black above and white beneath, with 
a white patch over the eye. 

Granada, a province of Spain fc:*ming part of 
what was the old kingdom of Granada, on the N. 
coast of the Mediterranean, and E. of Malaga and 
Cordova, and containing 4,937 square miles. The W. 
and N. constitute parts of the Sierra Nevada, in 
which rise the Guadiana menor and the Genii 
flowing into the Guadalquivir, and the Rio Grande 
flowing into the Mediterranean. The climate of the 
valleys and of the coast is genial, and the plains, 
well irrigated from the times of the Moors down- 
wards, are very fertile, producing wheat, barley, 
maize, wine, oil, sugar, flax, cotton, silk, and many 
varieties of fruit. The mining of lead, silver, 
copper, zinc, and manganese employs many hands. 
Near the town of Granada are found alabaster, 
jasper, and other precious stones. Mineral warm 
springs abound in many places. The principal 
towns are Granada, Motril, Alhama, Loja, Guadix 
and Huescar. The town of Granada is situated at 
the junction of the Darro and the Genii, near the 
base of the Sierra Nevada, and is built partly in 
the plain, partly on the slopes. The old town has 
much that is Moorish, and there are fine squares, as 
well as a shady walk called the Alameda. The 
106 


16th and 17th century cathedral is much orna- 
mented with jasper, and contains the tombs of 
Ferdinand and Isabella. The church of our Lady 
has a good high altar and lofty towers. Gonzales 
de Cordova is buried in the monastery of St. Gero- 
nimo. The Carthusian convent contains paintings 
by Murillo. The climate is pleasant and healthy, 
but there are few manufactures, and the silk trade, 
which flourished in the time of the Moors, has well- 
nigh decayed. Before the conquest in 1492 tlx* 
Moorish kingdom was very populous, and took in 
also Malaga and Almeria. 

Granadilla, the edible fruit of various species 
of passion-flower (q.v.) such as Passifora quad- 
rangular} s, P. cdulis, etc. It is somewhat insipid, 
and occasionally ripens in England. 

Granatocrixms, the type genus of the Orana- 
toermidee, is of especial interest to English students, 
as it includes the commonest English representa- 
tives of the extinct class, the Blastoidea (q.v.) ; 
most of the European species originally named 
Pcntremites belong to this genus. The Granato- 
crini are small globular blastoids with a flat base 
and are without a stem. The genus is typical of 
the Devonian and Carboniferous periods. 

Granby, John, Marquis of (1721-1770), son 
of the Duke of Rutland, joined, in 1759, the army 
sent under Lord George Sackville to aid Prussia 
After the battle of Minden the Marquis was made 
commander-in-chief of the British troops employed 
in the war. In 1766 he became commander-in- 
chief of the army at home. He was very popular, 
though Junius did not spare him from attack. 

Gran Canaria, one of the Canary Islands, the 
capital of which is Las Palmas. 

Gran Chaco, a district- of South America 
between lat. 20° and 29° S., partly in Bolivia, 
partly in the Argentine Republic, and having an 
area almost twice that of France. The plain 
inclines S.E., and is in the basin of La Plata, being 
watered by the Pilcomayo, Vermejo, and other 
tributaries of the Paraguay. The great rains of the 
N. cause many marshes and lakes, while the dry 
steppes of the S. abounding in cactus plants are 
subject to extensive floods. The district is in- 
habited chiefly by Indians, and has abundance of 
forest and pasture, exporting cattle and, of late 
years, petroleum. 

Grand Jury, [Jury.] 

Grand Rapids, a city of the United States 
of America, capital of Kent county in the state of 
Michigan. It lies on both sides of the Grand river, 
near the rapids, and 30 miles E. of Lake Michigan. 
The river is navigable to the city, and there are 
steamers to Grand Haven and Lake Michigan. The 
town possesses two public parks, a public library, 
scientific institute, etc. The river falls 18 feet in 
\\ miles, and the resulting water-power is utilised 
for the industries, of which the chief are furniture-, 
carriage-, and waggon-making, the manufacture of 
agricultural implements and machinery, the pro- 
duction of leather, beer and fruit, the making of 
bricks, and the quarrying of gypsum, which is 
abundant. Lumbering, too, is largely carried on. 
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Grandville. otherwise Jean Igxace Gerard 
(1 803-1 847 V a French caricaturist, first gained fame 
in 1828 by his clever lrawings of men with animal’s 
faces, thus satirising most human weaknesses. 
Other similar works were Animaux Parlants, Cent 
Proverbes , Fleurs Ani/mles. He also produced some 
political caricatures, and illustrated La Fontaine, 
Robinson Crusoe , and Gulliver's Travels. 

Grangemouth, a port of Stirlingshire, 3 miles 
N.E, ofralkirk, took its rise in 1777, and now has 
extensive quays, docks, graving-docks, shipyards 
and warehouses. In the lai ter half of the 19th cen- 
tury there was an enormous increase in the shipping 
using the port. The Carron Company have works 
near by, and maintain a line of passenger steamers 
between the port and London. The imports consist 
of timber, hemp, tallow, deals, iiax, grain, and iron, 
and the exports of coal and manufactured iron. 

Granger, James (1703-1770), an English print- 
collector and biographer, was born in Dorset. In 
1743 he entered at Christ Church, Oxford, and 
having taken orders, was made vicar of Shiplake, 
Oxfordshire, and here he spent the greater part of 
his life. Among his works were a Biographical 
History of England , An Apology for the Brute 
Creation (sermon), The Nature wnd Extent of 
Industry and Letters. The custom of cutting out 
engravings from one book to insert in another is 
known as “ Grangerising ” because Granger’s history 
was adapted for this purpose. 

Grangers, or “ Patrons of Husbandry,” an 
American secret society founded in 1837. Its aim 
is to promote agricultural interests, especially by 
facilitating the transfer of farm produce and 
bringing the farmers into more immediate relations 
with consumers. It is also an educational factor 
of some importance owing to its libraries and 
literary entertainments. The organisation consists 
of ft national “grange” with 34 state and numerous 
local granges. The movement has had much to do 
with the formation of the “ Populist ” party, which 
some years ago possessed influence in several states 
of the North-West. 

Granite (from tho Latin granum , a grain), is a 
rock made up of crystalline granules of ortho- 
clase felspar, quartz, and mica, though often con- 
taining oligoclase or other plagioclastic felspar, 
hornblende, tourmaline, or other accessory minerals. 
Granite is classed as an acid rock, since it contains 
a percentage of silica, which, though occasionally 
ns low as 58*4, is generally above 60, ranging from 
62 to 81. Its chief other chemical constituents, on 
an average, are alumina 14*8, potash 51, soda 2*8, 
Iron peroxide 2*2, and lime 1*6. The orthoclase 
crystals are sometimes, as in the granite of Shap 
Fell, several inches long, when the rock is termed 
oorphyrit ic-granite, the plagioelase crystals being 
generally smaller. The felspars, varying in colour 
from white to deep pink, determine the colour of 
the rock as a whole. The quartz commonly fills 
the spaces between the other minerals and is 
dear and colourless, or milky from the presence of 
innumerable minute cavities containing saline 
water. The mica (q.v.), the least abundant of the 


three typical constituents, may be either biotit* 
muscovite, and appears as small dark plates. ' 
variety in which hornblende partly replaces 
mica is called syenitic granite , the syenite of Ft 
named from Syene, the modern Assouan (q. 
where Cleopatra’s Needle, which is composed 
this rod:, was quarried. Another variety, kn< 
as graphic granite , is strictly a granulite t sine 
contains no mica. It consists of a flesh-coloi] 
orthoclase with plate-like crystals of qua 
presenting in transverse section a striking res 
blance to Hebrew letters. Formerly granite 
looked upon as the primitive rock of the ear 
crust ; but it is now certain that some granites 
even of Tertiary age. All granites, however, 
probably plutonic — i.e. have consolidated d 
down, under great pressure, though, whilst 
rock is often undoubtedly intrusive , having b 
thrust while completely fused into narrow ve 
altering the penetrated rock, in other cases it i 
be looked upon rather as metam orphic, passing 
it apparently does, insensibly into gneiss (q.v.), 
so into stratified deposits. Granite gener 
forms rounded hills, but may rise in pinnacles, 
aiguilles of the Alps. It weathers by the hy< 
tion of its felspar into haolin or china-clay (q 
and this, taking place along the rectangular jo 
by which the rock is sometimes traversed, g 
rise to heaped*up masses of cuboidal blocks, 
sembling Cyclopean masonry, known as ton 
Devon and Cornwall. The grey granites of tl 
two counties and of Aberdeen are largely quar 
for building purposes, for bridges, sea-walls, k< 
stones, etc. The pink granite of Petcrheac 
especially employed in a polished form for toi 
and other ornamental purposes, and the to 
syenitic granites of Charnwood Forest, Leices 
shire, and of the Channel Islands, are among 
best road-metals for macadamised roads. 

Grant, a form of conveyance formerly n 
particularly applicable to incorporeal hered 
ments, but now in use for corporeal as well as 
corporeal hereditaments. The use of the w 
“grant” is, however, no longer necessary in 
conveyance, the word “ convey” being now suffic 
in all cases. Where a reversion or remainder 
the subject of transfer it was formerly necest 
that the tenant of the particular estate sh( 
attorn to the grantee, but by a statute passec 
the reign of Queen Anne this requisite is ; 
dispensed with. 

Grant, Sir Alexander (1826-1884), was 1 
at New York, He came young to England, 
then went to the West Indies and, returning 
England, went to Harrow in 1839, where he 
tinguished himself both in and out of sc! 
becoming a member of the Eleven and gainii 
Balliol scholarship. In 1849 he was ele< 
Fellow of Oriel, and remained in residence for 
years. He published in 1857 his edition of 
Ethics , which for long remained a standard b 
In 1855 he had been made Examiner for 
Indian Civil Service, and from 1860-458 be fi 
many public educational offices in India. He 
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succeeded Sir David Brewster as Principal of Edin- 
burgh University. He did much other classical 
and literary work. 

Grant, Charles, Lord Glenelg (1779-1866), 
was bom in India. He was educated at Magdalene 
College, Cambridge, graduating M.A. in 1804, and 
writing a prize-poem in 1805. In 1811 he entered 
Parliament for the Inverness burghs, and afterwards 
gat for the county till 1835. In 1819 he was 
Secretary for Ireland, and 1823-27 Vice-President of 
the Board of Trade. From 1830-34 he was President 
of the Board of Control, and 1834-39 Colonial 
Secretary. He then retired, and died at Cannes. 

Grant, Sir Francis (1803-1878), a portrait- 
painter, was born at Edinburgh. He prepared for 
the Bar, but at 24 turned his attention to painting. 
In 1843 he exhibited at the Royal Academy, and 
was very successful in hunting scenes ; but he 
abandoned this line for portrait-painting, and had 
many celebrities, among them being Scott, Macau- 
lay, Disraeli, Derby, Palmerston, Russell, and 
Landseer. He became A.R.A. in 1842, R.A. in 1857, 
P.R.A. in succession to Sir C. Eastlake, in 1866. 

Grant, Sir James Hope, brother of the above 
Sir Francis (1808-1875), became cornet in the 
9th Lancers in 1826. In 1842 he was brigade- 
major in the China War, and took part in the battle 
of Sobraon in the first Sikh War. In the Punjab 
campaign (1848-49) he commanded the 9th Lancers, 
and was present at Chillianwallah and Gujerat. In 
the Mutiny he commanded a cavalry division, find 
had a great part in the relief of Lucknow and the 
subsequent operations. He was made major- 
general, commander of the army of pacification, 
and K.C.B. In 1859 he took part in the China 
expedition, and was made G.C.B., and after holding 
various commands at home and abroad became 
general in 1872. 

Grant, James (1822-1887), novelist, was born 
at Edinburgh, and at 12 years old went to New- 
foundland. In 1839 he was gazetted ensign in the 
62nd Infantry, but did not stay long in the army. 
His first novel, Romance of War t dealt with the 
Peninsular War, while the next, the Aide-de-Camp , 
illustrated the Calabrian expedition. Other well- 
known novels are Frank Hilton , Harry Oyilvie, 
and the Highlanders of Glen Ora . He also pub- 
lished a work on British Battles . 

Grant, James Augustus, Colonel, C.B., 
F.R.S. (1827-1892), was a native of Nairn. He was 
educated at the grammar school and at the 
Marischal College, Aberdeen. In 1846 he entered 
the Indian army, and was present at Gujerat, and 
later saw service during the Indian Mutiny. In 
1860-63 occurred the noted Speke and Grant expe- 
dition to look for the sources of the Nile, and in 
1868 he took part in the Abyssinian campaign. 
He wrote A Walk across Africa , Botany of the 
Speke and Grant Expedition , and Khartoum As I 
Saw It. 

Grant, Ulysses S. (1822-1885), an American 
General, and President of the United States of 
America, was born at Point Pleasant, Ohio. From 


1839-43 he was at the United States Military 
Academy, and afterwards served in the Mexican 
War. For a considerable period he was employed 
in a tannery at Galena, Illinois, but the Civil War 
of 1861 called him from retirement, and he was 
made Colonel of the 21st Illinois Infantry. He 
then became Brigadier-General, and Commander 
of the district, and fought several battles. At the 
decisive battle of Shiloh (1862) General Johnston 
was killed, and in 1863 Grant took Vicksburg. In 
1865 he was Commander-in-chief, and at the head 
of the army of the Potomac, in conjunction with his 
subordinate generals at the head of other armies, ho 
concentrated his forces upon Richmond, the fall of 
which ended the war. In 1868 and again in 1872 
he was elected President of the United States. 
There was even a movement for his nomination for 
• a third term, but the plan was abandoned as being 
contrary to the spirit of the Constitution. Un- 
fortunately he was not careful to check corruption 
in his subordinates, and there were serious scandals 
while he was President, though he was not person- 
ally implicated. In 1884 a reverse of fortune 
caused liim to undertake a history of the war, and 
in spite of a fatal and painful illness, which he bore 
with great fortitude, he accomplished his task. 

Grantham, municipal and parliamentary 
borough and market town of Lincolnshire, is on 
the With am, and 22 miles S.W. of Lincoln. The 
thirteenth-century church, restored by Sir G. Scott, 
has a spire 274 ft. high, and contains many monu- 
ments. Besides the grammar school, founded by 
Bishop Fox in 1528, there is a guildhall, a town- 
hall, two exchanges, a literary institute, and a 
bronze statue of Sir Isaac Newton. The chief 
industries are malting, tanning, coach-building, 
agricultural implement-making, and iron-founding. 
Pop. (1901), 17,593. 

Grantia, a small simple calcareous sponge 
belonging to the order Calcarea. It is common 
round the English coast. 

Granulation Tisane, the tissue filling up the 
base of an ulcer, or covering a wounded surface. 

Granvella, Antoine Perrenot, Cardinal 
(1517-1586), was born in Burgundy, his father 
being Chancellor of the Empire. In 1640 the son 
•became Bishop of Arras, and in 1660 Secretary of 
State, and Chancellor in succession to his father. 
After the abdication of Charles V. he negotiated 
the marriage of Philip and Mary, and was after- 
wards Prime Minister to Margaret of Parma in the 
Netherlands. In 1560 he became Archbishop of 
Malines, and in 1561 Cardinal. His severity raised 
great hostility in the Netherlands, and he found it 
prudent to retire. Later he went to Rome, and 
was for a time Viceroy of Naples, and he had just 
been appointed to the see of Besan^on when he 
died. 

Granville, George Leveson-Gower, Earl 
(1815-1891), an English statesman, was educated 
at Eton and Oxford, In 1836 he became M.P. for 
Morpeth, and in 1840 for Lichfield. He soon was 
appointed Under Foreign Secretary, and in 1846 
succeeded to the earldom. In 1851 he joined Lord 
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John Russell's Government, and in 1853 was 
President of the Council. In 1865 he was appointed 
Lord Warden of the Cinque Ports, and in 1868 was 
Colonial Secretary in Mr. Gladstone’s first Govern- 
ment. In 1870 he became Foreign Secretary on 
the death of Lord Clarendon, and in this capacity 
carried on the negotiations which secured the 
neutrality of Belgium, and those which arranged 
with Russia the position which Afghanistan should 
occupy as between Great Britain and Russia. In 
1880 he was again Foreign Secretary, and Colonial 
Secretary in the short-lived Government of 1886. 

Grape. [Vine.] 

Grape Animal*, a group of Ascidians (q.v.) 
belonging to the family Botryllidee % so called 
because they grow in grape-like clusters. 

Grape Shot, a mass of spherical bullets, packed* 
together in an open frame of cylindrical shape, 
fitted for discharge from a gun, and so arranged as 
to break up soon after leaving the muzzle. In the 
old sea-service there were always nine balls in 
a grape-shot, which was then formed in a canvas- 
bag strongly corded together and quilted with 
packthread. The weight of the balls varied from 
4 lb. for a 42-pounder to 1 lb. for a 12-poundcr, and 
6 oz. for a 4-pounder. 

Grape Sugar. [Dextrose.] 

Graphic Mathematic* signifies the solution 
of problems in pure or applied mathematics and 
physics by means of scale drawings. The solutions 
to algebraic equations may be obtained by drawing 
the curve represented by the equation that requires 
solution. [Geometry.] The distances of the 
points of intersection of the curve with the axis of 
* from the origin of co-ordinates represent to scale 
the numerical solutions of the equation. Various 
surd (q.v.) quantities may be represented by means 
of the known connection between the three sides 
of a right-angled triangle. Thus the hypotenuse of 
that right-angled triangle whose remaining two sides 
are each 1 inch in length is </2 x 1 inch, a length 
which can be seen by the eye, but cannot be exactly 
given as a fraction of an inch. The quantity -/3 is 
the length of the side of a right-angled triangle 
whose hypotenuse is 2 inches long and other side 
1 inch. Similarly for other simple surd quantities. 

The subject includes all processes of determining 
the composition and resolution of forces, the posi- 
tions oPthe mass-centres of various figures, the 
intensity of stresses in the various members of a 
given structure, and other dynamical problems, all 
of which are generally classed together under the 
head of Graphic Statics. It is essentially the 
study of vector- and rotor-addition. The resultant 
of two forces acting at a point may be determined 
graphically by the parallelogram of forces, and if 
at a point three forces are in equilibrium there 
must be a connection between them which is 
formulated in the theorem known as the triangle of 
forces. This is the ordinary basis of solution of 
the various problems in the practical part of the 
subject, which frequently admit of simple and 
eiegant solutions by graphical methods - where 
calculation would be difficult. 


Graphite, Plumbago, or Black Lead, is a 
form of carbon (q.v.) which has no connection with 
lead, save in colour and lustre. It is black, but 
has a silvery metallic lustre, is unctuous to the 
touch, soiling the fingers, and has a hardness of 
0*5 to 1, and a specific gravity of 1*9 to 2 3. It 
generally occurs in scales disseminated through 
limestones, slate, or mica-schist, or in more con- 
siderable beds in a massive form, as in the 
Laurentian rocks (q.v.) of Canada, where the total 
thickness of the beds is said to exceed that of the 
coal-seams in the Coal-measures of England. Very 
rarely it occurs in six-sided crystalline scales, 
which are believed to belong to the Oblique system. 
It does so at New Cumnock, in Ayrshire, where its 
formation is owing to the penetration of a coal- 
seam by an igneous dyke, and it does so also on 
the surface of the pigs of inferior or “ mottled ” cast- 
iron when too much coal has been added to the 
ore at the top of the blast furnace. The graphite 
of Borrowdale, near Keswick, is practically ex- 
hausted, and we draw our supplies from Ceylon. 
Siberia, and Finland, our annual imports being 
about 14,500 tons, of the value of £192,000. 
Graphite is used for “ black-lead ” pencils, for 
polishing ironwork, so as to protect it from rust 
and in the manufacture of crucibles. 

Graphitic Acid, the name applied by Brodie 
to a substance obtained by the action of potassium 
chlorate and nitric acid upon graphite. It forms 
small yellow crystals slightly soluble in water. 
The formula ChH 4 0 # has been given to the sub- 
stance, which has not, however, been well investi- 
gated. It appears of interest that neither of 
the other forms of carbon yield this substance by 
similar treatment. 

Gr&photype, a process which was intended to 
supersede wood engraving, .but which only met 
with a very partial success. The mode of working 
was as follows : — A plate of zinc was coated with 
powdered French chalk, subjected to considerable 
pressure and sized. The drawing was then made 
by means of finely-powdered charcoal and lamp- 
black mixed with gelatine and water. The chalk 
between the lines was afterwards brushed or 
rubbed away to a depth of -j^th inch or more, the 
lines remaining owing to the hardening action of 
the ink employed. From the block so obtained, a 
mould wits taken from which stereotype blocks, 
etc., were made and used for the printing. 

Graptolites, an extinct class of Hydrozoa 
(q.v.) wnich lived only in the Cambrian, Ordovician, 
and Silurian periods. They were all compound 
animals, and appear to have been always free- 
swimming. They consisted of two main parts, a 
numerous series of polypites united by a common 
flesh or “ coenosarc ” ; they are represented now by 
the chitinous skeleton by which they were protected. 
This consists of the cuplike “ hydrothecro ” in 
which lived the polypites, and a tubular rod upon 
which these are placed. At the first-formed or 
proximal end is a small expansion known as the 
“ sicula,” which was the original cell, which either 
persisted during life as a float, or a vesicle for this 
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pnrpose is formed from it. The sicula is the 
earliest known stage in the life history of the 
graptolites; the next stage is the “virgula,” in 
which a small rod grows up from the sicula ; upon 
this the hydrothecae are formed, and the graptolite 
stage is reached. A rod sometimes also grows 
downward from the sicula, and this is known as the 
radicle. The rod bearing the liydrothecfe consists 
of two paxts, a solid cord or axis, and a hollow tube 
on one side of this: this tube or common canal 
contained the coenosarc. The reproductive organs 
of the graptolites are not certainly known, but 
there is little doubt that certain small cuplike 
organisms, frequently associated with the grapto- 
lites, are the “gonophores” which protected the 
eggs ; similar gonophores occur in the Sertularians 
(q.v.), which are the nearest living allies of the 
graptolites. These structures were described as 
JJamonue, and until they have been found actually 
united with a graptolite their nature must be 
regarded as doubtful. The graptolites are classified 
according to the arrangement of the hydrothecae 
on the axis ; as a rule they overlap, but in one 
group— e.g. Ilastrites — they are loosely scattered. 
The graptolites with overlapping hydrothecae are 
divided into the “ Monopriodon "and “ Dipriodon ” 
groups : in the former the liydrothecae are placed 
on one side only of the axis, as in Monograptus, 
Tctras/raptus, etc., while in the other they are 
placed on both sides, as in Diplograptus. In one 
family they occur on each side of an expanded 
plate, giving the colony a leaf-like form : such are 
known as the Phyllograptida ?. 

Grasmere, a village in Westmoreland, half a 
mile north of the lake of the same name, which is 
celebrated for its beauty, and about 4 miles N.W. 
of Ambleside. The church is that described in the 
Excursion. Wordsworth and Hartley Coleridge are 
buried in the churchyard. Pop. (1901), 781. 

Grass-cloth. [Bgehmebia.] 

Grasse, Henri, Comte de, French admiral, 
was born at Valettes, Provence, in 1723. and is best 
known as having been the adversary of Hood, off 
Martinique, 1781, of Graves in Lynn Haven Bay in 
the same year, and of Rodney off St. Christopher, 
and again off Martinique in 1782. He died in 
1788. 

Grasses, a large group of raonocotyledonous 
plants constituting the natural order Graminece , 
and comprising about 4,500 species in about 250 
genera. The term is popularly used for many green 
herbaceous plants which are not members of this 
order, the limits of which were first suggested by 
the classification of Linnaeus (q.v.), in which most 
true grasses appear under the order Digynia of the 
class Triandria, having two styles and three stamens. 
Grasses occur in all climates, those of temperate 
regions being generally herbaceous and “social,” 
i-e. growing together in great numbers and con- 
siderable variety, and so forming “ pastures,” 
whilst in warmer countries they are often in 
tufts or arborescent, some bamboos (q.v.) having 50 
or 60, or even upwards of 100 stems. The roots are 
fibrous and the stems generally cylindric, with 


swollen nodes and hollow and elongated inter* 
nodes, though the sugar-cane (q.v.) has short and 
solid internodes. The perennial forms have com- 
monly creeping rhizomes, with solid intemodes, 
from which the erect aerial branches or culms (q.v ). 
often themselves branched, grow with great rapidity, 
a bamboo even reaching 100 feet in two months. 
The culm secretes a large amount of silica in its 
epidermal cells, and becomes hard and polished 
externally. The leaves are distichous, have a long 
sheath forming a generally split tube embracing 
the internode, seldom with any petiole, but with a 
membranous outgrowth, or ligulc, at the base of 
the long, narrow, linear, tapering blade. The 
flowers are very variously grouped in racemes or 
panicles of small spikes, or spikelets, and are gener- 
ally bi-sexual, though maize and some of the ar- 
borescent forms are monoecious. Each spikelet 
has generally two empty glumes (q.v.) at its base, 
and may contain one, two, or many flowers besides 
other empty glumes or “barren flowers.” Below 
each flower there are usually two glumes at different 
levels, belonging, in fact, to distinct axes. The 
lower of these, the flowering glume , is often fur- 
nished with an awn (q.v.) either at its apex or 
springing from it dorsally, which represents the 
blade of a leaf. The upper glume or pale is 
membranous, and has two lateral veins and no 
midrib, representing two united bracteoles. It is 
close below the flower. The outer porianth-whorl 
is almost always suppressed, and the inner one* 
represented by two minute hypogynous scales 
known as lodicules. There are three of them in 
bamboos, and six in StrcptooJurte. There are usually 
three stamens alternating with the lodicules, and 
belonging, therefore, to an outer whorl ; but in rice 
(q.v.) and most bamboos there are six, in two 
whorls, and sometimes more, or only two or even 
one. They aro commonly exserted, with long weak 
filaments and pendulous versatile anthers with 
lobes diverging at each end. The gynasceum 
consists typically of two carpels united into a one- 
chambered ovary with two distinct styles and 
feathery stigmas, the flowers being commonly 
wind-pollinated. In a few cases there is only one 
style, which in maize (q.v.) reaches a length of 
six inches, and in some bamboos there are three. 
In all cases there is but one ovule, which generally 
entirely fills the ovary. The fruit or caryopsis is 
commonly deeply grooved down the line of junction 
of its carpels and is very rarely fleshy. In Goto 
lachryma it is enclosed by a strong white polished 
bract or involucre, whence it has the name of “ Job’s 
tears. ” The seed is mainly filled with mealy endo- 
sperm, the embryo lying at one side of its base. 

The value of grasses depends primarily on their 
farinaceous fruit or “cereal grains,” the chief 
bread-stuffs and staple food of the world ; secondly, 
on the nse of their herbage, either green or as hay 
for fodder for cattle ; thirdly, on the sugar of their 
sap. The chief cereals, wheat, rice, maize, barley, 
oats, rye, and millet, are dealt with in separate 
articles (q.v.). Among the chief fodder-grasses 
are rye-grass ( Lolium ), Timothy-grass ( Phleum ), 
Ognnsurus and Anthoxanthum ; and the tussac- 
grass, Fcstuoa flabelloides of the Falkland Islands. 
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Besides the sugar-cane (q.v.), sugar is obtained 
from various species of Sorghum. The Esparto- 
grass, Macroohtoa tenacimma , and Alfalfa, iJygemi 
spartum t are both used as paper materials, as also 
is the straw of the cereals and the bamboos, whilst 
the latter group have endless uses as a light strong 
timber. Finally the fragrant oils of geranium, 
ginger-grass, obtained from East Indian species of 
Amropogon , must be mentioned. 

GrMftl&Opper, a group of insects belonging to 
the order Ortnoptera (q.v.). They are represented 
in England by two families, the Locuxtida and the 
Gryllidtr. The commonest and most familiar 
forms are the small green grasshoppers belonging 
to the Locustida ; the commonest English species 
is Rhammatioerus biguttulus (Linn.). This family 
is characterised by the length of the antennae or 
feelers, and by having four joints in the tarsal 
portion of the leg. The Gryllidas are as a rule 
larger than the Locuxtldw ; thus one English 
species, the great green grasshopper ( Pha&gonura 
viridimma Linn.) measures 4 inches in expanse of 
wing ; the members of this family all possess an 
ovipositor — a sharp tube by means of which it 
deposits its eggs in a suitable nidus. Most of the 
grasshoppers can make a slight chirping noise, but 
in some of the Gryllidce this attains a high degree 
of development : thus some of the Brazilian species 
(e.fj. (-hlorosrelus tanana ) are kept in cages on 
account of thoir song. 

Grass Moths, a family of Microlepidontera 
known as the Crambidro ; they live in meadows, 
spending most of their time hidden in the grass. 
As their wings are compactly folded into a kind of 
tube, they are very small when at rest, but appear 
comparatively large when the wings are expanded 
in flight. 

Grass Oil, a name given to the volatile oil 
obtained from various plants, and distinguished 
further as ginger grass oil, Turkish grass oil, etc. 
Many varieties are known, differing in their uses 
and chemical composition, and employed for 
various purposes in medicine, for cosmetics, per- 
fumery, etc. 

Grass-trss, a name applied in Australia to 
the various species of the liliaceous genus X ’author- 
rhtra. They have thick palm -like stems, which 
when blackened by bush-fires give the plants the 
name of BJ^ck-boys, and a dense terminal tuft of 
long grass-like leaves that furnish good fodder. 
The stems exude abundance of fragrant resin, 
either yellow Botany Bay or Acaroid resin, or red 
Black-boy gum. From them also picric acid (q.v.) 
is obtained. The similar juncaceous plant Kingia 
australis is known by the same name. 

Grate. It is of importance in the combustion 
of coal for heating purposes that the furnace 
should be properly constructed so as to fulfil the 
special objects for which the furnace is required. 
In the ordinary fireplaces required for the warming 
of houses, it is customary to liave grates of about 
24 inches in width and 6 inches in height plaoed 
close to the floor so that- the requisite draught to 
the fire may be low-lying, and so that there may be 


less danger of accidents by fire. The draught is 
very slight, just sufficient to induce a continual 
upward current of burnt gases through the chimney 
and to effect a slow and steady combustion of the 
fuel. When the fuel is incandescent it is desirable 
that it shall be burnt away as slowly as possible, 
for there is then less waste by convection of hot 
gases up the chimney and more radiation of heat 
into the room. Kitchen ranges require the heat to 
be localised to a greater extent, and the grate is 
therefore much closer. Also, it is usual to conduct 
the hot gases past the ovens so that part of their 
heat may be utilised. In engineering the design 
of grates for steam boilers is of much importance. 
It is necessary that the area of the grate shall be 
carefully estimated. This is obtained from deter- 
minations of the amount of water that has to be 
converted into steam per hour. It also depends 
upon the shape of the boiler and its flues, and in 
fact the area of fire-grate is usually approximated 
by comparison with already-existing examples that 
are working well. The number of pounds of coal 
burnt per square foot of fire-grate per hour varies 
from about 4 in large Cornish boilers to 140 in 
locomotives Such grates as these consist of 
parallel fire-bars about 3 feet in length supported 
on cross-bars, the whole forming an area about 
6 feet in length and from 15 to 50 inches in 
width. 

Gratianus, Augustus (359-383), Roman Em- 
peror, son of Valentinian I., was born atSirmiumiu 
Pannonia. While still a child he accompanied his 
father in a campaign against the Alemanni. On 
his death in 375, he became ruler over the Western 
Empire in conjunction with his younger brother, 
Valentinian II., Gaul, Spain, and Britain being 
allotted to Gratian. The early part of his reign 
was occupied with wars against the Alemanni and 
other barbarians. In 378 he succeeded his uncle 
Valens (q.v.) as ruler of the Eastern Empire, but 
gave a share in the sovereignty to Theodosius (q.v.). 
Gratian ’s private character was estimable, and his 
hostility to paganism secured the favour of the 
Church, but his luxurious habits made him un- 
popular with the army. Maximus was proclaimed 
emperor by the legion in Britain, and, after a 
defeat near Paris, Gratian fled to Lyons, where he 
was slain by one of his adversary’s adherents. 

Gratings, in experimental Optics , are plates of 
glass or speculum metal on which are ruled parallel 
lines equidistant from each other, and sufficiently 
close to form diffraction spectra of the light that 
passes through or is reflected from the grating. By 
means of such diffraction gratings the wave-lengths 
of light of different colours have been most 
accurately determined. For ordinary purposes 
10, OCX) lines to the inch will suffice, but for more 
accurate work double that number are desirable. 
The process of ruling these lines was well elaborated 
by Nobert, but has been much improved by Pro- 
fessor Rowland, who has succeeded in ruling over 
40,000 lines to the inch. The process of ruling 
depends upon the action of a well-made screw, 
which takes months to make. Rotation of this 
produces motion of a catting diamond, which is 
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thus moved onwards slightly, after cutting each 
furrow in the glass or metal. The grating may be 
spoilt by wearing down of the cutting point, which 
will then produce more than one furrow at a time. 
The lines will be scratchy if the point is too hard, 
and the avoidance of such practical difficulties as 
these may render a search after suitable diamonds 
one of months’ duration. It takes five days and 
nights to rule a six-inch grating with 20,000 lines 
to the inch. Fairly good gratings may be produced 
by photography, which readily provides the means 
of obtaining diminished copies on glass of equi- 
listant parallel lines. 

Grattan, Henry (1746-1820), the Irish patriot 
rnd orator, was born in 1746. After an education 
it Trinity College, Dublin, where he became an 
iccomplished classical scholar, Grattan, at the age 
>f twenty-one, entered the Middle Temple, and in 
[.772 was called to the Irish Bar. In 1775, in 
lonsequence of Flood’s recommendation to the 
Karl of Charlemont, he was returned to the Irish 
Parliament as member for the borough of Charle- 
nont, and rapidly acquired the popularity and 
nfiuence which were now withdrawn from Flood, 
flie fortunes of Irish commerce were then at a low 
3 bb, mainly owing to the restrictions on exporta- 
tion imposed by the English Parliament, and the 
imitation for their removal became so formidable 
that in 1780 Lord North was compelled to abandon 
the greater number. Grattan now became the 
uhampion of legislative freedom, and in 1780 
delivered the famous speech in which he main- 
tained that the Crown is competent to legislate 
For Ireland with the co-operation of the Irish 
Parliament alone. The Convention of Dungannon 
in February, 1782, was followed two months later 
by concessions on the part of the Rockingham 
Ministry, through which the legislative inde- 
pendence of Ireland was secured. Grattan received 
& grant of £50,000 from the Irish Parliament, but 
Flood and his adherents were dissatisfied with the 
character of the surrender, and a very bitter feeling 
was engendered between the two leaders. “ Grattan’s 
Parliament” did not realise the aspirations of its 
author, owing to its unrepresentative character and 
the corruption rife among its members, yet he 
gave but a cold support to Flood’s agitation for 
parliamentary reform, confining his own efforts, for 
the most part, to the struggle for Catholic Emanci- 
pation. However, he brought forward a Place and 
Pension Bill, a bill debarring revenue officials from 
voting at elections, and others of the same cha- 
racter, but they were all thrown out. A bill, 
int roduced by Secretary Orde, establishing complete 
freedom of trade, was passed by the Irish Parlia- 
ment, but in the English House of Commons its 
operation was limited by the enforcement of the 
Navigation Laws in Ireland and other restrictions 
which were very distasteful to Grattan and his 
compatriots. Pitt was accordingly obliged to 
abandon the project. Just before the rebellion of 
1798 broke out Grattan retired from public life, but 
in 1800 he returned as member for Wicklow, and 
resolutely opposed the bill for the Union. After 
it was passed he again withdrew from politics, but 


in 1805 he was returned to the Imperial Parliament 
as member for Malton in Yorkshire, and in 1806 
became member for Dublin. The rest of his life 
was devoted to the cause of Catholic Emancipation, 
his support of which was none the less keen because 
he himself was a Protestant. His death occurred 
in 1820. He was buried in Westminster Abbey, 
by the side of Mb friend Fox. The private and 
public character of Grattan were alike free from 
reproach, and his parliamentary eloquence entitles 
him to rank among the foremost orators of the 
age. 

Grata, or Gbaz, the capital of Stvria in Austria, 
is picturesquely situated on the river Mur, 141 
miles S.S.W. of Vienna by rail. On a steep hill in 
the centre of the town stand the remains of the 
citadel, which was destroyed by the French in 
1809. Within the town there are many ancient 
buildings, including a cathedral which dates from 
1462, the castle of the Dukes of Stvria, the 
Landhaus where the nobles of the Duchy assembled, 
and a university, founded in 1586, which has a 
library of 120,000 volumes. The Johanneum, or 
technical school, was established in 1812. The 
chief industry is the manufacture of steel and iron 
goods ; wine, sugar, and perfumery are also articles 
of trade. 

Gravel. [Calculus.] 

Gravel, an uncemented fragmentary rock made 
up of subangular water-worn fragments, generally 
siliceous and often mixed with sand, and stained of 
a yellow-brown by iron-oxide. Gravels may be of 
marine origin, but have then generally a more 
rounded character and pass into shingle (q.v.), or 
may be the marine matter of a glacier (q.v.) as in 
eskers ; but most gravels are formed by rivers and 
are of modern (Pleistocene) age. Owing to suc- 
cessive diminutions in the streams, accompanied 
apparently with an intermittent uprise of the land, 
these gravels and other alluvial deposits have fre- 
quently been cut into terraces by the rivers. 
[ Hi vek-T E iut aces.] Of these there are in Britain 
generally three, known as the High-level, Middle- 
terrace, and Low-level gravels, of which the lowest 
belongs to the Historical period, whilst the others 
contain pre-historic remains. 

Gravelines, a small French seaport, in the 
• department of the Nord, 18 miles E.N.E. of Calais. 
The population is rapidly diminishing. The French 
army was here defeated by the Flemish under 
Count d’Egmoqt in 1558. The town was fortified 
by Vauban. 

Graves, Thomas Graves, first Lord, a dis- 
tinguished British admiral, was second son of llenr- 
Admiral Thomas Graves, of Thancks, Cornwall, 
and was born in 1725. He served under his fat her 
at the attack on Cartagena by Admiral Vernon, 
and in the llomney , 60, in the action of February 
1743, as well as in Anson’s victory and Hawkee 
victory in 1747. Promoted to be captain in 1755, 
he acted with vigour against the privateers until 
he was made Governor of Newfoundland, in which 
position he drove off the French under M. de 
Ternay. In 1779 he reached flag-rank, and in 1781 
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fought a gallant but indecisive action with the 
Oomte de Grasse in Lynn Haven Bay, On his way 
home, in the following year, his flagship, the 
RamiUies, 74, suffered so severely that she had to 
be abandoned and destroyed, and several other 
vessels of the fleet were lost, owing to the frightful 
nature of the weather encountered. He was after- 
wards port-admiral at Portsmouth, and in 1794, 
under Earl Howe, was second in command at the 
great victory of June 1st, and was severely wounded. 
He was rewarded with an Irish peerage. He died 
an Admiral of the White in 1802. 

Graves’ Disease, Basedow's Disease, Ex- 
ophthalmic Goitre (Gk. ex , out, ophthalmos , eye), 
a disease of which palpitation, enlargement of the 
thyroid gland, and protrusion of the eyeballs are the 
associated characteristic symptoms. This malady 
usually occurs in young adult women. Its cause is 
obscure, but is supposed to be in some way con- 
nected with disease of the cervical sympathetic 
nerves. The first symptom to appear is usually 
palpitation. As a rule, the prominence of the eye- 
balls is noticed before the enlargement of the 
thyroid gland. The disease is not uncommonly 
accompanied by morbid structural changes in the 
valves of the heart. Exophthalmic goitre is not in 
itself, as a rule, a fatal malady. 

Gravesend, a port, and borough in Kent, on 
the south side of the Thames, 24 miles E.S.E. of 
London. It. consists of an old and a new town, the 
latter of which contains some handsome buildings. 
Market-gardens abound in the neighbourhood, and 
the inhabitants are much engaged in fishing, ship- 
building, and the supply of ships’ stores. Gravesend 
Is a favourite resort of Londoners during the summer 
season. It is mentioned as a harbour in Domesday, 
and was incorporated under Elizabeth. It now returns 
one member to Parliament. Pop. (1901), 27,175. 

Gravi&re, Jean Pierre Edmond Jurien de 
LA, French seaman and historian, was born at 
Brest in 1812, entered the navy in 1828, and became 
a captain in 1850, a rear-admiral in 1855, and a 
vice-admiral in 1862. Besides seeing some war 
service, he was for many years vice-president of 
the Higher Commission of Naval Archives. His 
leanings, indeed, were chiefly historical, and his 
works on naval history gained him election in 1888 
to the Academic Fran<,*aise. He died in 1892. » 

Gravimetric Analysis. Quantitative analy- 
sis— i.e. tne determination of the amounts of 
the several known constituents present in a com- 
und substance or mixture of substances— may 
divided into two great branches, volumetric and 
gravimetric analysis. In the latter the determina- 
tion is made by converting the particular con- 
stituent which is to be determined into some form 
of combination, the composition of which is accu- 
rately known, which can be obtained pure from 
the original substance, and the weight of which 
can be accurately determined. Thus, suppose it 
were required to determine the quantity of e.g. 
sulphuric acid combined with metals in a sulphate, 
a known weight of the substance would be dis- 
solved in dilute hydrochloric acid and a solution of 


barium chloride, BaCl a , added. By this means a 
white precipitate of sulphate of barium is obtained, 
which can be collected on a filter paper, dried, and 
heated strongly, so that no moisture remains, and 
the paper is completely burnt. As the resulting 
mass contains 41*2 per cent, of S0 4 , or corresponds 
to 42* 1 per cent, of sulphuric acid, the quantity of 
this acid in the original body is easily determired. 

Gravina, Frederick) de, Spanish admiral, 
was born in 1747. After much honourable service 
he attained flag-rank, and in 1793 co-operated with 
the English in the operations against Toulon, where 
he was wounded. In 1797 he was in command of 
a division at Cadiz when that place was bombarded 
by Nelson, and in 1805 he was deputed to conclude 
in Paris the secret treaty which led to the junction 
of the Spanish and French fleets in that year. He 
commanded in the consequent action with Sir 
Robert Calder, and was in command of the Spanish 
contingent at the battle of Trafalgar, where he 
received a wound of which he died in the following 
year. 

Gravitation. From the earliest infancy of 
mankind and man the existence of an attraction of 
all bodies towards the earth has been experienced. 
The mode of action of this force was first stated 
by Newton, who enunciated the law of gravitation, 
that “every particle of matter in the universe 
attracts every other particle with a force in the 
direction of a straight line joining the two, whose 
magnitude is proportional to the product of the 
masses, and inversely proportional to the square of 
the distance between them.” In more recent times 
it has been shown that similar laws hold for the 
attraction of unlike magnetic poles and for quanti- 
ties of opposite kinds of electricity. Newton was 
enabled by his hypothesis to explain the motions 
of the moon round the earth and of the various 
planets round the sun. Given a planet moving in 
a definite direction at a certain instant, its motion 
relatively to the sun may be proved to be in an 
ellipse with the sun at one focus, if the mutual 
gravitational force between them be inversely pro- 
portional to the square of their distances apart. 
This is the first of Kepler’s laws of planetary motion, 
which were deduced from observation by that 
astronomer before Newton’s law had been formu- 
lated. Kepler’s second law states that the line 
joining the sun and any planet sweeps out equal 
areas in equal intervals of time. This is not an 
experimental proof of Newton’s law of inverse 
squares, for it holds good whenever the attraction 
is towards a fixed centre, whatever variation there 
may be in the intensity of that attraction. The 
third law is that the square of the periodic time or 
the time taken for the planet to complete a revolu- 
tion round the sun is proportional to the cube of 
the major axis of the ellipse, and this again depends 
upon the accuracy of Newton’s hypothesis. 

Kepler’s laws are only approximately true. The 
heavenly bodies are subject to certain perturba- 
tions which have been accurately measured, and 
which have been shown to be caused by the small 
gravitational forces existing between each body 
and the others. It was by means of such observed 
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irregularities in the motion of Uranus that Adams 
proved the existence of another planet still farther 
distant from the sun, and also calculated its posi- 
tion. Attention being directed to that portion of 
the heavens, Neptune was discovered, and another 
experimental proof of Newton’s law of gravitation 
added to the many already existing. 

A homogeneous sphere of matter will attract any 
external particle with a resultant force acting 
through the centre of the sphere, identical with 
that which would act on it if all the mass of the 
sphere were concentrated at its centre. If the 
sphere acts, not on a single particle, but on any 
irregular mass of particles, inasmuch as the force 
on each particle acts through the centre of the 
sphere the resultant force will also pass through 
the centre. So also will act a hollow sphere if 
perfectly homogeneous, whatever be its density, 
and hence also a sphere whose density is uniform at 
all points equidistant from the centre, for such a 
sphere may be regarded as being built up of con- 
centric homogeneous layers. The earth approxi- 
mately satisfies this condition, for, .although it is 
not of equal density throughout its mass, its density 
is approximately uniform at equal distances from 
its centre. Hence the earth attracts all external 
bodies with a force of gravity passing through its 
centre. If it act on another sphere satisfying the 
same conditions the mutual force of gravity would 
be along the line joining the two centres, and will 
be identical with the force that would act between 
two particles placed at those two centres, whose 
masses are those of the earth and of the external 
body. Most of the heavenly bodies satisfy approxi- 
mately this condition, and the calculations of 
gravitational effects are much simplified by the 
assumption of its correctness. Yet it must be 
remembered that the earth is, strictly speaking, a 
spheroid, and the irregularity of the attraction of 
the sun and moon on account of this eccentricity 
from the perfect sphere gives rise to the phenomena 
of precession (q.v.) and nutation (q.v.). With all 
small bodies there is a fixed point through which 
the force of gravity passes whatever be the aspect 
of the body towards the earth. This point is -called 
its centre of gravity (q.v.), but, strictly speaking, 
there is no fixed point in any irregularly-shaped 
body that can properly be called its centre of 
gravity, such a point existing only for certain 
symmetrical distributions of matter that are termed 
centrobaric , an example of which is the homogeneous 
sphere just referred to. 

The intensity of the force of gravity at any point 
is measured by the acceleration produced on any 
body free to move under the action of that force 
only. If the mass be increased the total force of 
gravity is proportionately increased, and the 
acceleration produced is the same. It is therefore 
independent of the mass of the body, and a piece 
of lead of any mass would have the same accelera- 
tion as a feather of any mass. Air-friction is 
observed to retard the one more than the other, but 
it is assumed above that the force of gravity shall 
be the only one acting, and the accelerations must 
therefore be observed in vacuo. But for accurate 
estimations it is desirable to use some indirect 


means of measuring the intensity of gravity rather 
than of determining it by direct measurement of 
this acceleration. The periodic time of oscillation 
of a pendulum at any spot depends upon its dimen- 
sions and the intensity of the earth’s gravitation 
(which is genenilly denoted g ), and since pendulum 
experiments may be made with accuracy they are 
frequently employed in the determination of g. 

The value of g in the British Islands is about 
32'2 in foot-second units, i.e. a speed of 32*2 feet per 
second is acquired in a second. It varies from 
32 091 at the equator to 32 255 at the poles, the 
body gaining weight as it moves from low to high 
latitudes. The value given for the equator is that 
of gravity diminished by the centrifugal force 
which tends to throw the body outwards, but if the 
effects of centrifugal force are eliminated it will still 
be found that at the poles the attraction is greater, 
for the distance of the body from the centre of the 
earth is less there than at the equator. 

Various theories have been put forward to 
account for gravitational attraction, the chief being 
due to Newton, Le Sage, Lord Kelvin, and Clerk 
Maxwell, but these are scarcely more than sug- 
gestions, and are all open to serious objections. 

Gray, a French town, on the SaCne, in the 
department of Haute-Su6ne. It preserves the 
remains of an ancient castle inhabited by the Dukes 
of Burgundy, and has a trade in corn, timber, and 
iron. 

Gray, Asa (1810-1888), a distinguished Ameri- 
can botanist, was born at Paris in the state of New 
York. He studied under Professor Torrey, and in 
1842 was appointed Professor of Natural History at 
Harvard. In 1874 he became regent of the Smith- 
sonian Institution. He was influential in intro- 
ducing a more natural system of classification in 
the science of botany, and did much to extend the 
views of Darwin in America. His chief work was 
his Genera Flora America Boreali- Orient alls 
Illustrata (1848-50). 

Gray, David (1838-1861), a Scotch poet, bom 
at Duntiblae, on the Luggie, near Glasgow. His 
father, a poor weaver, sent him to the university of 
Glasgow in the hope that he would enter the 
ministry ; but Gray, feeling that literature was his 
true vocation, came to London with Kobert Buchanan 
in 1860. In spite of the kindly encouragement of 
Monckton Milnes (afterwards Lord Houghton), he 
was bitterly disappointed at his ill success. Falling 
into a consumption, he returned to his parents’ home 
near Kirkintilloch, where he died. His Luggie and 
Other Poems was published, with a memoir by 
James Hedderwick and a prefatory notice by 
Monckton Milnes, in 1862. 

Gray, Elisha (b. 1835), an American inventor, 
who introduced various improvements in the con- 
struction of the telephone and the multiplex tele- 
graph. He died in 1901. 

Gray, John Edward (1800-1876), a naturalist, 
born at Walsall, was keeper of the zoological 
collections in the British Museum from 1840 to 
1874. He drew up catalogues of these collections. 


Gray. 


( 154 ) 


Great Powers. 


with valuable annotations, and published IlUustra- 
tiont of Indian Zoology (1830-35), and other works. 

Gray* Thomas, was born at Cornliill on the 
26th December, 1716. His father, a man of strange 
temper, refused to educate him, and he was sent by 
ids mother to Eton, where he formed a lifelong 
friendship with Horace Walpole. He afterwards 
proceeded to Peterhouse, Cambridge, but left the 
University without a degree. He then travelled 
for two years on the Continent with Walpole, at 
the latter’s expense. On his return he began to 
read for the Bar, but finding, when his father died, 
that the cost would embarrass his mother, he re- 
turned to Peterhouse in 1742, and ever afterwards 
led the life of a studious recluse. Earlier in the same 
year he paid his first visit to Stoke Pogis in Buck- 
inghamshire, a place at which he settled his mother 
with two of her sisters, and which is associated 
with much of his poetry. At this time he wrote 
there his Ode to Spring , and the Ode on a Distant 
Prospect of Eton College , and began the Elegy 
Written in a Country Churchyard , which, probably 
retouched in 1749, was not finished until 1750, when 
he sent it to Walpole. It was published in the 
following year, and at once raised Gray to a fore- 
most place among English poets. In his private 
life it brought him a friendship with Lady Cobhain 
and her niece, Harriet Speed, but the conjectures 
of his friends that the younger lady would become 
his wife were not fulfilled. In 1756 a practical 
joke of some undergraduates caused him to remove 
from Peterhouse to Pembroke Hall, which he made 
his home for the rest of his life, with the exception 
of three years (1759-1762) which he spent in 
London in order to be near the British Museum. 
In 1757 he published two odes in imitation of 
Pindar, The l*rogross of Poesy and The Bard , which 
marked an important step in the development of 
English lyrical poetry. At the end of this year, on 
the death of Cibber, he was offered the laureate- 
ship, which he declined. His last publication was 
in 1768, when ho brought out some paraphrases 
from Icelandic and Gaelic sources. In the same 
year ho was appointed Professor of Modern Liter- 
ature and Modern Languages at Cambridge. His 
health, however, always weak, soon gave way, and 
he died on the 30th %7uly, 1771. 

The true biography of Gray is in his letters. 
They show playful gleams of the brightest fancy, 
a warmth of affection for his dearest friends, a 
student’s interest in literature, and a love for 
nature, winch, on the one hand, led him to fill his 
window-seat with mignonette, and, on the other, to 
antioipate the feeling of the 19th oentury for the 
grander aspects of mountain scenery They afford 
an insight into the slow working of a genius which 
sought perfection of form in its slightest utterance, 
and they reveal an industry and a lack of ambition 
which make his story a record of abandoned pro- 
jects. As much a scholar as a poet, he prepared the 
greater part, of editions, which never saw the light, 
of Strabo, Plato, and the Greek Anthology, find of a 
History of English Poetry, while he left unfinished 
fragments of a Latin poem on the philosophy of 
Looke, and of one in English on Ttte Alliance of 


Education <md Government. It may, however, be 
said that, in whatever he finished, he attained the 
perfection which he sought. In a certain profound 
melancholy and depth of insight he stood nearer to 
the present generation than to his own ; but, except 
for his Elegy , he is not likely ever to be popular. 
He is the poet of the poet and the scholar, not of 
the man of the street. 

Grayling, any fish of the genus Thymallus, 
with five species from the northern rivers of both 
hemispheres, chiefly distinguished from Coregonus 
(q.v.) by their long many-rayed dorsal, violet in 
colour with dark spots. T. vulgaris , the European 
grayling, is British ; large specimens attain a length 
of ten inches. The general colour is silvery grey, 
with dark stripes from head to tail. T. signifer is 
known in Canada as poisson bleu (— blue-fish). 

Grayling ( [Hipparchia semele , Linn.), a large 
English butterfly about 2-J inches in expanse of 
wing, which is common on hill-sides and heaths in 
limestone districts. 

Grease consists of a very impure mixture of 
fatty and oily matters, with a consistency somewhat 
like that of butter. It is largely employed as a 
lubricant for heavy machinery and axles of wheels, 
but is not employed for any delicate machinery. 

Great Basin, a desert plateau in the west of 
the United States, comprising most of Nevada and 
part of Utah, California, Oregon, and Idaho. It is 
triangular, the northern boundary, 500 miles in 
length, forming the base, and rhe Wahsatch Moun- 
tains and the Sierra Nevada skirting the eastern 
and western sides respectively. The distance from 
north to south is about 800 miles. It is crossed by 
several mountain ranges, and abounds in streams, 
most of which flow either into the Great, Salt Lake 
or into Carson Lake. These and the other salt 
lakes on the plateau are either evaporated or lost 
in the sand. There is little vegetation. 

Great Circle of a sphere is a curve determined 
on its surface by any plane passing through its 
centre. It is the greatest circle that can be drawn 
on the surface of the sphere ; all others are similarly 
produced by plane sections, but are of smaller size. 
The shortest line drawn along the surface connect- 
ing any two points on it is an arc of the great 
circle passing through them. Hence the importance 
of great circle sailing in navigation. [Sphere.] 

Great Fish River. (1) A river in Cape Colony, 
which rises in the Sneeuwberg Mountains. (2) A 
river of British North America, known also as the 
Back River, which flows into the Arctic Ocean. 

Great Kanawha, a tributary of the Ohio, 
which rises in the Blue Ridge in North Carolina. 

Great Powers, the greater civilised States, 
usually applied to England, France, the German 
and Austrian Empires, Italy, Russia, and (some- 
times) Spain. The United States doubtless 
deserves inclusion, but hitherto has taken little 
part in European politics. The phrase is usually 
applied in connection with the Eastern Ques- 
tion (q.v.). 
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Greatrakes, Valentine (b. 1628), was born 
at Lismore in Ireland. Soon after the Restoration 
he began to touch for the “ king's evil,’’ ague, and 
other maladies. Robert Boyle, Henry More, and 
others testified to the genuineness of his cures. He 
professed to be divinely gifted. 

Great Salt !Lake, in Utah, extends along the 
western side of the Wahsatch Mountains. It is 
si bout 80 miles in length, from 20 to 32 in breadth, 
i,nd is 4,200 feet above the sea-level. It is very 
riiallow and is destitute of fish, but contains insects 
of various kinds. There are several islands in the 
lake, one of which, Antelope Island, has a length 
of 18 miles. The lake has several tributaries but 
no outlet, the waters disappearing through evapora- 
t ion. 

Grebe, any bird of the cosmopolitan genus 
Podiceps, with 26 species, the type of a family 
Podicipedidas. Grebes are diving birds that frequent 
fresh water during the greater part of the year, 
only resorting to the sea in winter, and rarely going 
far from water, for the lobed feet are placed so far 
back as to be poor organs of locomotion on land, 
1 hough they are admirably fitted for swimming 
organs, and by their means alone these birds dive 
and move under water. The general plumage is 
blackisli-brown above, and glossy white, tinged 
with rust-red or grey at the sides, beneath. There 
is generally some rust-red on the crest, which is less 
developed in the female than in her mate. The 
flesh is uneatable, but the skins are valuable for 
muffs and trimmings. The Great Crested Grebe 
(P. cristatus ), about 21 inches long, is resident in 
many parts of Britain, but is not nearly so common 
as the Little Grebe or Dabchick (P. Jiuviatilis ), 
about 9| inches long, and without a crest. The 
Red-necked Grebe (P. griseigena), about 17 inches 
long, and the Horned or Sclavonian Grebe (P. 
auritus ). are autumn and winter visitants, the 
latter chiefly to waters of the eastern counties. The 
Eared or Biack-necked Grebe (P. nigricollis ), our 
rarest visitor, comes in spring and summer. 

Grebos (Krebos), a Negro people of West 
Africa, whose territory lies on both sides of Cape 
Palmas, being coterminous on the west with the 
Segleo and Bitao (Grand and Little Sess), and on 
the east with the Nyambo district. The Grebos 
are the Fish Kru of English writers, and are closely 
related to the well-known Kroomen of the Guinea 
Coast. (Dr. Baikie, Voyage up the Kwora ; Captain 
Allen, Expedition to the Niger , vol. i.) 

Greece. Physical Features. This country, 
lying in lat. 35° 40' to 40° ltf N.,and long. 18° 2(Y to 
25° 50' E., has undergone many changes in extent. 
During the early period of its history its limits 
depended rather on the nationality of its people 
than on precise territorial divisions. The boundaries 
of the modern kingdom were fixed in 1832 by a 
treaty between Great Britain, France, Russia, 
and Turkey. On the north the line was drawn 
from the Gulf of Arta along the Othrys range to 
the Gulf of Volo. In 1864 Great Britain added the 
Ionian Islands, and in 1881, in consequence of a 
clause in thd Treaty of Berlin (1878), some 5,000 


square miles north of the boundary of 1882 were 
given over by Turkey. In 1897, after the war with 
Turkey, the Thessalian frontier was rectified and a 
portion of territory lost to Turkey. The new bound- 
ary runs in a S.W. direction from a point on the 
Gulf of Saloniki. The area of the country is nearly 
25,000 square miles, of which the surface is so com- 
pletely intersected by mountains that it presents an 
unusual variety of climate, enabling a traveller, be- 
tween the plainsand high ground, to pass inajourney 
of fifty miles through the seasons of spring, summer, 
and winter. The sharp dividing-lines thus created 
between various districts have led to great differ- 
ences in the character of the inhabitants, and were 
largely the cause of the disunion which was fatal to 
the country in the classical period. At the time of 
the Turkish dominion the mountains sheltered bands 
of “Klephts,” half- patriots, half-brigands, and often 
the inlets and islands have sent out pirates to 
sweep the seas with organised fleets. None of the 
mountains are active volcanoes, and none are 
covered with perpetual snow, but many of them 
reach the height of seven or eight thousand feet. 
The rivers are short, rapid, and not navigable; 
marshes and small lakes are common, and there 
are hot springs at Thermopylae and other places, 
which are used for medicinal purposes. Among 
the minerals are gold in small quantities, silver, 
copper, coal, iron, lead, antimony, and manganese. 
Marbles of different classes are largely quarried. 

Productions . Exports and imports. Agriculture 
is backward. Much attention is paid to the 
cultivation and exportation of currants, oranges, 
lemons, almonds, pomegranates, wines, olivo oil, and 
valonia bark. Silk, cotton, tobacco, and sponges 
are also exported. The chief imports are of cereals, 
cattle, and manufactured articles. The national 
finances are seriously embarrassed. 

Army and Navy. Justice. The standing army 
consists of about 29,000, but all citizens are obliged 
to undergo training, and are liable for service up 
to the age of fifty. The navy contains only a few 
ironclads. In the administration of justice the 
jury system is adopted ; the supreme court bears 
the classical name of the Areopagus. 

Religion. In classical times paganism was the 
universal faith ; to express doubt in it was to 
incur the enmity of the populace. Zeus was the 
highest god, but his will was subject to fate. 
Various deities had special worship in different 
places. The temple of Apollo at Delos was 
the centre of Ionic-speaking Greeks; his oracle 
at Delphi became a Panhellenic authority; Pallas 
Athene had Athens under her own protection. 
When Christianity swept away the old religion, a 
church grew up which supplied, to some extent, 
in its administration, the lack of political freedom. 
It became identified with the national life, so that 
to be a Greek has been for many centuries to be a 
member of the Greek Church (q.v.) 

History. We have seen that the physical 
peculiarities of the country tended to make a 
number of independent communities. To such an 
extent was this the case that the city became the 
recognised political unit. The state, said Aristotle, 
would not be a state if it consisted “ of ten men 
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or of ten times ten thousand” It must be of a 
moderate size, to allow the electors an acquaintance 
with the citizens whom they could choose for 
rulers, and the judges a knowledge of those whose 
causes they would have to decide. The origin of 
these tiny communities is lost in myth. In the 
imagination of the people the founders were heroes, 
the sons of gods, and legend took the place of 
record. Our earliest insight, not into events but 
into the state of society, is given by the Homeric 
poems. Each band of warriors had its king, 



practically supreme, but assisted by a council of 
elders and by an assembly of all his male subjects. 
These bodies were merely deliberative, and had 
little or no legislative power. Women, in later 
times kept in seclusion, then camo freely forward. 
Hospitality was a cardinal virtue. Definite pro- 
fessions were already followed ; a man was a bard, 
a leech, a carpenter, or a prophet. 

Out of this society were developed the Hellenic 
States <$f history. In spite of differences, they were 
bound together internally by a fellowship in blood, 
in language, in habits, and in ways of thinking, and 
externally by common worship at certain shrines. 
To guard the temple of Apollo, who interpreted the 
will of Zeus at Delphi, an Amphictyonic league was 
formed. Twelve “ races ” of Hellenes sent repre- 
sentatives to its meetings, and during the early 
period its political influence was undoubtedly 
great. Other leagues, of less importance, among 
neighbouring cities acte 1 also as unifying influences, 
but to a less degree than the great Panhellenic 
festivals of the Olympic, Isthmian, Pythian, and 
Nemean games, which afforded opportunities of 
friendly meeting even to members of belligerent, 
states. The Olympic festival, held every four years, 


formed a calendar of “ Olympiads,” of which the 
first was dated in 776 B.c. 

Meanwhile Hellas was extending abroad. At an 
early date settlements of Doric, Ionic, and A£olio 
Greeks had been made on the coast of Asia Minor 
and the adjacent islands, the first to the south, 
the second in the centre, and the third to the 
north. By about 700 B.c. Syracuse, Agrigentum, 
and other cities in Sicily were founded, and 
colonies from Tarenfcum round the coast to Cumse 
were laying the basis of a w Great Hellas,” in Italy. 
In the east Byzantium was settled in G57 B.c., and 
within the next century towns from the Crimea to 
Spain and the coast of Africa seemed to be claiming 
a universal empire for the Hellenic name. Each 
colony went forth from “ the mother city ” under 
a leader, who bore with him fire from the public 
li earth. This filial tie was more than nominal. The 
appeal of a colony for help met with ready response, 
and probably nothing but the habit of quarrelling 
among themselves prevented the Hellenes from 
occupying much of the sovereignty reserved for the 
people of Home. [Colony.] 

The tendency of the earlier Greek societies was 
to pass through oligarchy into democracy, and 
much of the internal politics of the various cities 
was concerned with the struggle for power between 
‘•the many” and “the few.” The kingship was 
early abolished except at Sparta, and for a time 
(about 650-500 B.C.) we find in most cities a series 
of “ tyrants ” or citizens who acquired supreme 
authority, perhaps by means of the unpopular 
character of the ruling oligarchies. The permanent 
representative of the oligarchical principle was 
Sparta, which lay, securely girdled by mountains, 
a city or rather group of five “ unwalled, unadorned, 
adjoining villages” in the Lacedaemonian plain. 
Its full citizens lived at a public table under a 
system of military drill. The constitution was 
ascribed to Lvcurgus, of whom little or nothing is 
known. The two kings, whose hereditary title was 
never broken, were, in historical times, simply 
commanders in war. The real authority was with 
five ephors, elected yearly. There was a senate, 
composed of the king and twenty -eight leading 
men, who must be at least sixty years of age. 
The proposals of this body were accepted or 
rejected by an assembly of the people, which had 
no power of initiative. The absence of free dis- 
cussion may perhaps have prevented the develop- 
ment of literature and art, in both of which 
Sparta was deficient. The constitution, however, 
was the only one in an Hellenic city which had a 
long endurance. 

Athens, the democratic rival of Sparta, at first 
substituted arclions for the king. After a time 
there were nine of these magistrates, one of whom, 
“ the Archon Eponymus ” gave his name to his 
year of office, which thus served in the calculation of 
dates. At first the citizens belonged to four tribes, the 
subdivisions of which were based upon belief in the 
common divine ancestors of the various families. 
A good deal of discontent seems to have existed in 
early times, and in 624 B.c. Draco is said to have 
been ordered to codify the existing laws. The 
first legislative changes were made by Solon in 594. 
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He freed large numbers of debtors, and then re- 
organised the state as a timocracy, in which 
citizens were ranked in four classes according to 
their property. He also is said to have appointed 
a “ probouleutic ” or preconsidering senate of 400 
members, to prepare measures for discussion in the 
assembly of the people, and to have enlarged the 
functions of the ancient senate of the Areopagus 
by giving it the censorship of morals. 

In 560 B.C. Athens fell into the hands of a tyrant, 
Pisistratus, whose son Hippias succeeded him and 
was expelled in 510. The constitution, although 
turned to the advantage of the rulers, had been 
left unimpaired. It now received a democratic 
impulse from a noble, Clisthenes, who “ took the 
people into partnership ” and extended the franchise 
to resident aliens. To do this under the old 
system based upon religious ties was impossible; he, 
therefore, made ten new tribes, which he divided 
into denies or districts, arranging, in order to 
avoid dangers from the local strength of any 
division, that no two demes of the same tribe 
should be next to each other. He enlarged the 
senate, making each tribe contribute 50 to the 
new total of 500 members. From his time the 
movement in a democratic direction went steadily 
on. The lot was introduced into elections, and the 
citizens in their assembly of the Helium acquired 
judicial power and were divided into juries. 

While the Athenian democracy thus began to 
take shape Hellas was approaching a great struggle 
with an external foe. The Persians had become 
masters of all Western Asia, when in 502 B.C. the 
Athenians and Erctrians went to the help of the 
Ionic colonists who were in revolt. The allies 
marched inland and burned Sardis, but the 
Persians soon reasserted their authority and 
planned a revenge in which they completely failed. 
In 490 B.C. 9,000 Athenians and 1,000 Plat mans 
defeated their host at Marathon. Ten years later 
Leonidas, with 300 Spartans and 700 Thespians, fell 
in the pass of Thermopylae, but the Persian fleet 
was destroyed at Salamis. In the next year, on 
the same day, their forces were defeated on land at 
Platma and at sea at Mycale. 

A danger, so narrowly escaped, left a sense of the 
need for united action, and the Athenians became 
the head of a league for the defence of the JEgean 
Sea called “ The Confederacy of Delos.” Little by 
little, however, they usurped power. They trans- 
ferred the treasury from Delos to Athens, which 
rapidly assumed the position of a capital. At 
sea they defeated the Persians at the mouth of the 
Eurymedon in 466, and on land, ten years later, they 
humbled a league of Boeotian cities at JEnophyta, 
and spread their supremacy northwards over Boeotia, 
Phocis,and Locris. Their dream of a land empire 
was brief. In 447 adefeat at Coronea compelled them 
to abandon Boeotia, just as they were about to pass, 
under Pericles, into the period of their greatest 
glory. This statesman curtailed the old aristocratic 
senate of the Areopagus, and ensured the better 
working of the jury system by payments to the 
jurymen. Not, content," however, with completing 
the democratic movement by legislation, he 
strove to make the citizens worthy of their 


place at the head of the Hellenic States. He 
spent the money of the allies in the decoration 
of Athens. He built the Parthenon, the Propylrea, 
and the Odeon. He gathered Phidias and other 
great artists round him. He distributed public 
money, that the poorest might enter the theatre and 
see the tragedies in which JEschylus, Sophocles, 
and other great dramatists taught the legendary 
care of the gods for the Hellenic world. 

The position which Athens thus assumed caused 
great jealousy to the rival cities, particularly to 
those to whom the new democracy was, in itself, 
distasteful. As the result of Athenian interference 
in a quarrel between Corcyra and Corinth, Sparta, 
with most of the Peloponnesian States, the Boeot ian 
League, and Phocis and Locris, took the field in 
431 B.C. against the Athenians and their subject 
allies. The course of the Peloponnesian War was 
marked by a succession of dramatic incidents— the 
plague at Athens, the destruction of Flatten by the 
Spartans, the capture from them of Sphacteria, the 
expedition to Syracuse, whore in 413 the Athenian 
fleet was destroyed. In 405 the Spartan, Lysander, 
defeated another Athenian fieet at A£gospotnmi and 
blockaded the city, which was forced by famine to 
surrender. He set up Thirty Tyrants to rule in it, 
who acted with such cruelty that in 403 the demo- 
cracy was restored, but the day of Athens was past. 

Sparta then took the lead, and established oligar- 
chic governments in all the subject cities. Fearful, 
however, of a new Hellenic pow er which might en- 
danger their interests, the Persians stirred up 
strife among the various states, and were soon able 
to dictate the Peace of Antalcidas (387 B.C.), by 
which each city was to remain an independent 
unit. Sparta was thus deprived of the liope of 
empire, but Thebes soon came to the front under 
Epaminondas, who, in 371, defeated the Spartans 
at Leuctra. By arranging a league among the 
cities of Arcadia and making Messenia independent 
of Sparta, he altered the balance of power in the 
Peloponnesus, but his death at the battle of 
Mantinea in 362 led to the failure of his policy, 

Ionian Athens, Doric Sparta, and AT.olie Thebes 
had now failed to bring the cities of Hellas into last- 
ing union, and lay, with all the other cities, weakened 
by strife, at the mercy of any powerful state which 
might attack them. Such a state arose in Macedonia, 
. a country hitherto barely recognised as Hellenic. 
In a spirit prophetic of coming disaster the Athenian 
Demosthenes urged his fellow citizens to arm them- 
selves against the king, Philip, who was beginning 
to interfere in Greece. The battle of Chaeronca 
(338 B.C.) placed Athens in his power. He then caused 
himself to be appointed commander of all the forces 
of Hollas, and organised an expedition against 
Persia. He was, however, murdered in the midst 
of his preparations, and left the last act in the two 
centuries of struggle against the Persians to his son 
Alexander, who in the battles of Granious, Issus, 
and Arbela made himself master of the East as 
tar as India. In Egypt he founded Alexandria, and 
in many other places settled Hellenic colonists, 
thus beginning a policy which was extended by 
the generals among whom, after his death, his 
dominions were divided. From this time dates the 
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new Hellenism of Egypt and the East, which pro- 
duced the Hellenistic Greeks of the New Testament. 

In Hellas itself confusion ensued, until, at last, 
two leagues, the Achaean and JEtolian, for a time 
maintained freedom, but a quarrel with Sparta and 
division among themselves, again brought the 
country under Macedonian influence, which only 
ceased when, in 146 B.c., it became the Koman 
province of Achsea. 

Under the Romans Greece was at first treated 
fairly well, and much of the old municipal life was 
left, Hellenic culture fascinated the conquerors. 
Greek teachers poured into Rome, and Athens 
became the university for wealthy Roman youths. 
Little by little, however, the government became 
more oppressive. In the Mithradatic War the Greeks 
rose in a revolt which led to a devastating march 
of Sulla across the country and to the storming of 
Athens and the massacre of its inhabitants. Greece 
was then exposed to the exactions of the Roman 
officials on the one hand, and to the ravages of 
pirates on the other. In 267 b.c. the Goths swept 
across the land, destroyed many towns, and 
captured Athens, from which they were dislodged 
by the forces of the historian Dexippus. 

In internal affairs the tendency during the 
following centuries was to more and more cen- 
tralised rule on the part of the Romans. The 
Emperor Hadrian attempted to improve the con- 
dition of the Greeks by giving them rights equal to 
those of Roman citizens, by reforming the adminis- 
tration of justice, and by paying attention to roads 
and buildings. Constantine, the first Christian 
Emperor, took the important step of changing the 
capital from Rome to Byzantium, which he solemnly 
dedicated in 333 a.d. and called, after himself, 
Constantinople. The Emperor, having been the 
political head of tho pagan religion, naturally as- 
sumed the same direction of the Christian faith, 
and, in the opposition of the orthodox Church to the 
Arianism, of the first Christian Emperors the people 
found a vent for the national feeling which chafed 
against the despotism of an alien court. Theo- 
dosius the Great (378-395) first established Christi- 
anity as the religion of the state. His sons, 
Arcadius and Honorius divided the Roman do- 
minions between themselves, and Constantinople 
became the capital only of the Eastern Empire. 
At this time a great danger threatened Greece 
from Alaric and his Goths, but barbarians came 
and wdht ; the centralisation of power in the hands 
of the Emperor remained and increased. Adminis- 
tration was portioned out among an army of 
officials, and “the people,” says an historian, “ had 
uo position in the state but that of tax-payers.” 

This system of bureaucracy reached its full devel- 
opment under Justinian (527-565 a.d.), whose reign 
was also marked by the closing, in 529, of the 
philosophical schools of Athens. In the following 
century the empire began to be threatened by the 
Saracens, who rapidly spread westwards ; and, little 
by little, as its extent was narrowed to Greece and 
the surrounding districts, it lost its Roman character 
and became what is known as the “Byzantine 
Empire.” Under the Iconoclast Emperors in the 
eighth and ninth centuries a fierce struggle raged 


in the Church about the worship of images, but 
petty as were its theological interests, the empire 
performed an important service in stemming the 
course of Saracen conquest. Internally the adminis- 
tration was good enough to permit a flourishing 
commerce. Trade, however, suffered seriously in 
the eastward rush of the Crusades, and the mosr 
important industry, the production, weaving, and 
dyeing of silk, was ruined in 1146 by the Norman, 
Roger, who transferred most of the artisans to 
Palermo. In 1204 the Crusaders and Venetians 
captured Constantinople, and divided the Em- 
pire— an act which has been taken as the end 
of “ the Byzantine phase of the Eastern Empire.” 
Baldwin, Count of Flanders, was elected Em- 
peror of Romania, and reigned at Constan- 
tinople. Many new states sprang out of the 
partition, and new empires were founded at Nicaea, 
Trebizond, and Thessalonica. The feudal system 
was established in Greece. Athens became a fief 
of Romania, governed by dukes ; a great part of the 
Peloponnesus was kept first by Franks and then by 
Neapolitans, as the Principality of Achroa, The 
Venetians obtained possession of most of the 
islands. 

Of all the confused and crowded events of these 
times probably the most important was the capture 
of Constantinople in 1261 by Michael Palaoologus, 
Emperor of Niciea, but no attempt to hold Greece 
could long endure in the face of the Ottoman Turks 
who soon began to threaten from the East. In 
1453 the Sultan Mohammed II. took Constantinople. 
The Venetians finally surrendered all claim to most 
of their Greek possessions by the Treaty of Passaro- 
witz in 1718. 

During the rule of the Turks the Greeks en- 
dured many hardships, including a curious tribute 
of children, who were educated by Mohammedans 
and trained for service in the corps of Janissaries. 
It was, however, to the interest of the Sultans for 
the sake of their revenues to encourage Greek com- 
merce, and so there were wealthy classes with 
culture enough to make a fruitful soil for the teach- 
ing of the French Revolution. The spirit thus im- 
planted led to the War of Independence in 1821 — 
memorable for the generous sympathy of Byron, 
for the long siege of Missolonghi, and for the 
accident which led to the defeat of the Turkish 
fleet at Navarino in 1827 by English, French, and 
Russian vessels. In 1832 Otho of Bavaria was 
made King of Greece, but his rule was unsuccessful, 
and he resigned in 1862. The crown was then 
offered by the Greeks to Prince Alfred of England, 
who was prevented from taking it by a previous 
engagement between the great Powers. It was 
afterwards bestowed on a son of the King of 
Denmark, who now reigns as George I., King of the 
Hellenes. In 1896, as a consequence of the Ar- 
menian and Cretan troubles, a war broke out be- 
tween Greece and Turkey, in which Greece was 
totally defeated, and compelled to resign her 
interests to the Great Powers. A rectification of 
the frontier resulted, and the payment of a large 
indemnity to Turkey. 

Present Constitution . Legislation is in the bands 
of the king and of a parliament of one Chamber 
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bearing the time-honoured name Boule. Its members 
are elected by universal manhood suffrage, are paid 
during their tenure of office, and sit for four years. 
To the Boul6 the ministers are responsible, and for 
local government the country is divided into nom- 
archies, eparchies, and demarchies. 

Lcunguage. [Thraco-Hellenic.] 

Literature. Each of three divisions of the 
Hellenic people, Ionic, Doric, and JEolio, had its 
own dialect, and has left its own literary record, 
although the masterpieces of the great Athenian 
authors were written in a fourth kind of Greek, 
Attic, the final perfection of Ionic. The earliest 
writings which we possess are the Homeric poems, 
composed in Asia Minor some time before the first 
authentic chronology begins. Beyond the facts 
that their finished execution presupposes a still 
earlier development of literature, and that they 
were composed in the Ionic form of speech with 
a certain admixture of jEolic, we know little of 
their history. Nothing at all is known of the 
author; it is even doubtful if the same origin can 
be assigned to the Iliad, which tells the siege of Troy, 
and to the Odyssey, which deals with the adventures 
of Odysseus on his homeward way. The grammarians 
of Alexandria were divided in opinion, some holding 
that one poet composed both poems, others, the 
“ Chorizontes,” that the differences between them 
are so great as to involve two authors. A century 
ago Wolf turned the controversy in a new direction 
by attempting to divide the Iliad into a number of 
separate lays, and since his time criticism has 
been incessant upon the poems. The so-called 
Homeric Ilymns are later compositions, which 
formed the prelude to public recitations from 
Homer. The poems of the Epic Cycle, now lost, 
dealt with further legends arising out of the tale 
of Troy. The epics of Hesiod are of a different 
class. The Works and Days give instruction upon 
farming, while The Theoyony treats the legend- 
ary history of the gods. 

The first variation from epic poetry was the 
elegy, an expression of the poet’s feeling on the 
current topics of the day. Its earliest composer, 
Callinus (about 690 B.C.), like many other early 
poets, was an inhabitant of Asia Minor. He was 
followed by Tyrtams, Solon, Theognis, the poet- 
philosopher Xenophanes, and Simonides of Ceos. 
Iambic verse arose in the satire of Archilochus and 
Simonides of Amorgos. Lyrical poetry had a high 
development in the AEolic Greek of Alcaeus and 
the poetess Sappho, in the Ionic of Anacreon, and 
the Doric of Pindar, whose Epinicia or Songs of 
Victory we are fortunate enough to possess. They 
were written to celebrate success in the Olympic 
and other games, and blend, in sublime strains, the 
history of the victor with the legendary glories of 
his family. Doric lyrics took also a form which 
connected them with the stage. From the dithy- 
ramb, or choric dance and song in honour of the 
god Dionysus, arose in the hands of Aleman, Arion, 
and Stesichorus a new form of the chorus, to be 
the basis of the Attic drama of the fifth century 
before Christ, which, as has been well said, “ com- 
bined the lyric and choric song with the living 
action of iambic dialogue, thus constituting the 


last ascending movement in the poetic genius of 
the race.” 

Athens was the scene of the perfection of the 
drama, where plays were performed at the festivals 
of Dionysus. Tragedies, as a rule, were exhibited 
in sets of three, called “ Trilogies,” dealing often 
with the development of a single story, and the per- 
formance ended with a “ Satyric Drama,” in which 
the chorus was composed of those woodland com- 
panions of the wine god Dionysus, tho satyrs. 
Tragedy was more than a mere acting of plays. It 
had a profound religious meaning. With Aeschylus 
it taught a mythology of awe-inspiring grandeur, 
through which was wrought out the triumph of 
righteousness and vengeance upon crime. Sophocles, 
with much of the same religious spirit, treated the 
deepest affections of human nature, and showed their 
basis in the unwritten eternal laws of the universe. 
Euripides had a less lofty range, and was influenced 
by philosophical questionings which gave no trouble 
to the piety of the other two great authors, who 
with himself became the representatives to future 
ages of the .band of poets who contested with them 
for the prizes awarded by the state for tragedy, but 
whose works have perished. The period covered by 
their lives was that of the glory of Athens. AEschy- 
lus fought at Marathon, and Sophocles and Euri- 
pides died within the year before the ruin of 
Athenian supremacy at ACgospotami. 

Comedy was also acted at the Dionysiac festivals. 
The attacks made in it by Cratinus upon living 
men turned it into a political weapon. Aristo- 
phanes (448-2180 B.c.) was the greatest master of 
this satirical comedy, which he directed with un- 
sparing wit against demagogues and philosophers 
alike. Menander (342-291 B.c.), whose plays have 
not been preserved, was the great poet of the New 
Comedy. His plays were much imitated by the 
Roman dramatists. 

Meanwhile a prose literature had developed. 
Herodotus (born 484 B.C.) wrote a history of the 
struggle with Persia, full of quaint personal observa- 
tions made upon his extensive travels, and tracing 
the ways of divine retribution in a most dramatic 
manner. Thucydides (born 471), in his account of 
the Peloponnesian War, founded scientific history. 
He was followed by Xenophon, who wrote an 
account of the march of the 10,000 Greeks across 
Asia, a fanciful life of Cyrus, and a record of the 
sayings of his master in philosophy, Socrates, 
whose teaching was given in a finer literary form 
by Plato (429-387), who made it the vehicle of his 
own ideal system. Contemporary with him was 
Aristotle, who founded the school of the Peripatetics, 
just as Plato founded that of the Academy. Epi- 
cureanism, a later school, was founded by Epicurus 
(342-370), and Stoicism by Zeno (344-260 B.O.). 

In both philosophy and history were traces of tho 
direct oral expression which was necessary in com- 
munities whose centre was the market-place, and 
which led in Athens to a magnificent development 
of oratory. Of the ten Attic orators who were 
ranked apart, Demosthenes (384-322) was the 
greatest, whose enmity to the Macedonian rule cost 
him his life. 

With the settlements founded by Alexander and 
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bis successors the literature of research may be 
said to have begun, x>articularly at Alexandria, 
which, with its magnificent libraries, attracted 
scholars and men of science during many centuries, 
among them Euclid, who about 300 B.e. produced 
his immortal propositions. The only original work 
of this period which deserves notice was the 
bucolic poetry of Theocritus, Bion, and Moschus, 
which inspired the Eclogues of Vergil, as well as 
the English pastorals, of which Milton’s Lycidas 
and the Adonah of Shelley are the best examples. 

The same characteristics are found in the Roman 
period. The wit, satire, and profanity of Lucian in 
the second century after Christ were almost the 
only effort of high genius amidst generations of 
painstaking erudition. Ptolemy, about the same 
time, taught a syst sm of astronomy which endured 
until the time of Copernicus. Among historians 
may be mentioned Polybius, Diodorus Siculus, 
Josephus, Arrian, Appian, and the ecclesiastical 
writers, Eusebius, Socrates, and Sozomen. Strabo 
and Pausanias wrote, on geography. Plutarch com- 
posed biographies of lasting interest. In philosophy 
Epictetus, the freed slave, found a recorder of his 
teaching in Arrian ; the Emperor Marcus Aurelius 
left deeply religious Meditations. In the third 
century a new mystic) school arose, with the Neo- 
pla*onists, Plotinus, Porphyry, and Iamblichus, and, 
following the growth of the Canon of the New 
Testament, came a line of Christian teachers and 
theologians, among them Justin Martyr, Clement 
of Alexandria, Origen, Athanasius, Chrysostom, 
Gregory of Nazianzus, and Gregory of Nyssa. 

Under the Byzantine Empire the drama flourished 
to some extent, and large numbers of histories were 
reduced, of which only those of Procopius (500- 
05) had much literary merit. In the seventeenth 
century Vincenzo Cornnro wrote the Erotocritm , a 
love story, which ranks as the epic of modern 
Greece, and in the eighteenth the scholar Koraes, 
by his efforts to fix a pure standard, made himself 
the “legislator of the modern Greek language.” 
The time of revolution had its poet, Rhegas, who 
was shot in 1738. Later came the great lyrical poet 
Christopulos (1772-1847), the brothers Panagiotis 
and Alexander Sontzos, and lihangabS, both novelist 
and poet. The language of the modern kingdom, 
although with certain alterations of inflexion, syntax, 
and vocabulary, is still derived from the speech of 
ancient Athens, and, by its present vigour, gives 
hope of an Hellenic future worthy of the great 
Hellenic past. [Greek Architecture, and also 
articles on Sculpture, Painting,] 

Imputation. The Greeks are the most richly-en- 
dowed people of antiquity, forming the southern divi- 
sion of the Thraco-Hellenic branch of the Aryan- 
speaking populations, who are found from prehistoric 
times in joint and exclusive possession of the Balkan 
peninsula from the Danube to the Mediterranean 
and from the Adriatic to the ^Egean Sea. In 
Greece proper the Thracian element was represented 
by the Pelasgians, who were the first possessors of 
the land and who were later absorbed by the 
Hellenic intruders from the north. The Pelasgians 
*re sharply distinguished by Herodotus from the 
Greeks of history, whereas the two peoples are 


identified by Dionysius, who declares that “the 
Pelasgian race is Hellenic.” But there were clearly 
differences, which account for the two physical 
types recognised and perpetuated by Greek art and 
literature — the heroic, of ideal beauty, symmetrical 
figure of medium height, fair complexion, oval face, 
aquiline nose, s.aall mouth and sharply-chiselled 
features, and th plebeian, of low stature, dark 
complexion, round face and less regular features. 
The languages also doubtless presented considerable 
diversity, to which was probably due the marked 
variety observable especially in the phonetic 
systems of the Hellenic dialects. The Greeks, so 
named by the Romans from an obscure serni- 
Pelasgian tribe with whom they first came in 
contact, originally comprised a large number of 
independent tribes, such as the Achseans, Danai, 
Argives, Dolopes, Myrmidons, and many others, all 
of whom gradually accepted the collective name of 
Hellenes, that is, according to the Hellenic 
legend, descendants of Deucalion’s son Hellen, 
whose two sons, JEolus and Dorus, and grandson, 
Ion, were supposed to be the progenitors of the 
jEolians, Dorians, and Ionians, the three main 
divisions of the Hellenic race. From the remotest 
times this race had already spread throughout the 
whole of Greece proper, all the adjacent islands, 
the western shores of Asia Minor, Sicily, and a 
great part of Southern Italia, which thence took 
the name of Magna Grrccia. Later numerous 
colonies were founded round the shores of the 
Black Sea, in Egypt (Naucratis), in Libya 
(Cyrenaica), and as far west as Southern Gaul 
(Massilia), and all these settlements maintained 
constant relations with the mother country. They 
formed with it the Greek world of antiquity, which 
was greatly enlarged and acquired more unity and 
amplitude by the conquests of Alexander the 
Great, after which Pergamus, Antioch, and 
Alexandria became great centres of Hellenic 
culture on the Asiatic and African continents. 
The Greeks excelled all peoples ancient and modern 
in the ajsthetic sense, manifested in every branch of 
art and letters and characterised especially by an 
exquisite feeling for form combined with a repose 
and sobriety of treatment contrasting sharply with 
the exuberance of the “ romantic ” school. But 
Greek art had its limitations, as, for instance, 
in architecture, which never assimilated the arch ; 
and it was, perhaps, somewhat deficient in depth 
and passion. The Greek character was also 
certainly deficient in the moral sense. How far 
the present inhabitants of Greece are the lineal 
descendants of the Hellenes is a question still 
much discussed by anthropologists. During the 
Roman occupation few Italian colonists settled in 
the country, which was already well peopled by a 
superior — at all events, a more intelligent and 
versatile — race. Hence these intruders were speedily 
Hellenised everywhere in Greece proper, and suc- 
ceeded in retaining their Latin speech and culture 
only in the more barbaric northern regions, where 
they are still represented by the Kutzovlacks of the 
Pindus uplands and by the Roumanians of Moldavia 
andW allachia beyond the confines of the Greek world. 
But Greece itself was overrun, wasted, and almost 
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depopulated in the sixth century by fierce Slavonic 
hordes, who settled in the country and for a time 
transformed it to a southern extension of the 
Slav domain. Even after their reduction by the 
Byzantine emperors (807) the Peloponnesus and 
adjacent districts were but slowly repeopled by 
immigrants of mixed origin from the Archipelago 
and Asia Minor, peoples who no longer even called 
themselves Hellenes, but 44 Homans,” and who no 
longer spoke the classic language of Hellas, but a 
degraded 44 Homaic ” dialect. And this neo-Greek 
or Byzantine mixture, superimposed on a Slav sub- 
stratum, was in its turn subjected in the tenth and 
eleventh centuries to Bulgarian and Uze invasions, 
in the fourteenth to the Frank occupation, then to 
the more permanent Venetian conquest on the 
coastlands and in the Ionian Islands, followed by 
the long struggles of Albanians, Serbs, and Turks 
for predominance in a ruined Greece, and by the 
continuous infiltrations from Albania down to the 
19th century. Sixty years ago Attica was little 
more than an Albanian province and Athens an 
obscure Albanian village, and the present national 
costume throughout Greece is distinctly Albanian. 
Consequently the remarkable revival that has since 
taken place has largely consisted in a trans- 
formation of Albanian and other foreign elements, 
rather than in a restoration of the old Hellenic 
stock, which had perished everywhere on the main- 
land except in a few inaccessible upland districts, 
particularly in Laconia and the southernmost penin- 
sulas. Nevertheless, these transformed elements, 
constituting, probably, nine-tenths of the present 
Greek nationality, are already largely imbued with 
the old Hellenic spirit, derived, so to say, from the 
very atmosphere of their hallowed surroundings. 
They are a brave, enterprising, and highly intelligent 
people, lovers of letters if not of art, passionately 
devoted to the education of their children, daring 
mariners and great traders, but also, like the 
Hellenes of classic times, somewhat frivolous and 
untrustworthy. The Greek traders bear an 
indifferent reputation for honesty throughout the 
Levant. (J. P. Fallmerayer, Geschichte der Hal - 
bimel Morea, etc., Stuttgart, 1830, and numerous 
other writings dealing specially with Hellenic 
ethnology ; G. Finlay, Medieval Greece ; G. 
Nicolucci, SulV Antropologia della Grecia , Naples, 
1808 .) 

Greek Architecture. The only buildings of 
the ancient Greeks which are still preserved are 
their temples, for of their theatres little usually 
remains except the seats. The form of a Greek 
temple is usually oblong, but sometimes square. 
Oblong temples consist of a cell, which is the main 
part of the building, and a portico at one or both 
of the ends. They are of several kinds, which 
differ in the position and arrangement of the external 
columns. In the temple called in antis the front 
portico is formed by prolonging the side-walls of 
the cell, which end in antse or pilasters, and 
between these there are two columns. The pro- 
stylos temple has four columns in front of the antse, 
and none between them. In the amphiprostylos 
this arrangement is adopted at both ends. In the 
107 


peripteral there are rows of six columns at both 
ends, connected by a colonnade on either side. 
The dipteral had eight columns at the ends, and a 
double colonnade at the sides. Temples axe also 
classified as tetrastyle , hexastyle , octastyle , and 
decastyle , according as to whether they have four, 
six, eight, or ten columns in the porticoes. The 
triangular face over each portico, caused by the 
slope of the roof, is called the pediment. It 
corresponds to the Gothic gable, but has less acute 
an angle at the apex. The roof rests on a horizontal 
surface of stone supported by the columns, which 
is called the entablature, and consists of three 
parts, the lowest being termed the architrave, the 
central the frieze, and the moulded and projecting 
portion immediately below the roof the cornice. 
All Greek columns have capitals (q.v.) surmounted 
by an abacus (q.v.), and all excepting the Doric 
have bases. 

Greek architecture passed through three stages, 
which are distinguished by the different character 
of the “ orders ” peculiar to each. An order is de- 
fined by taking a single column together with the 
part of the entablature immediately above it. In 
consequence of this difference the three varieties 
are known as the Doric, Ionic, and Corinthian 
Orders. 

The Boric Order . The earliest example of clas- 
sical Greek architecture, as opposed to Pelasgio 
(q.v.), is the Doric temple at Corinth, which was 
probably built about 650 B.c. The resemblance of 
the column in this order to the pillars found in the 
rock-hewn tombs of Egypt shows that Doric archi- 
tecture in its earliest form must have had an 
Egyptian origin. By the Greeks it was carried to 
a height of perfection which made it one of the 
noblest products of human art. Its most charac- 
teristic feature is its low and massive columns, 
from 4 to 6J diameters in height. They are without 
bases, and slope inwards from the ground towards 
the capital, so as to produce an impression of 
strength and support. Each shaft has 20 flutings, 
which consist of hollows forming less than a semi- 
circle, and are divided by a sharp edge. The 
mouldings (q.v.) of the capital consist of a quirked 
ovolo immediately below tho abacus, which is a 
plain square, and two or three small flat fillets 
called annulets separated by channels below the 
ovolo. There is a deep channel in the shaft of the 
column a little below its upper extremity, but the 
flutings are continued upwards as far as the capital. 
Between the architrave and the frieze there runs a 
fillet called the t Benia. 

The frieze is adorned with triglyphs, groups of 
three projecting vertical bands, which are separated 
by spaces termed metopes. Below each triglyph, 
underneath the taenia, there is a row of small orna- 
ments called guttae ( 4 ‘ drops”). The frieze is 
surmounted by a broad fillet, called the capital of 
the triglyphs. On the soffit of the cornice, above 
each metope and triglyph, there are flat blocks 
called mutules, which often have guttae on their 
under side. The pediments and sometimes the 
metopes are adorned with sculpture. The most 
beautiful example of this order is the Parthenon or 
temple of Athene at Athens (q.v.). Next to it 
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rank the Theseum at Athens and the temple of 
Zeus at Olympia. All these buildings belong to 
the age of Pericles, the most flourishing period of 
Greek art and literature. 

The Ionic Order lacks the massive character of 
the Doric, but it is lighter and more graceful. Its 
most striking characteristic is the largo spiral on 
tiie capital, which is called a volute. This and 
other features show that it was derived from 
Assyria. Each capital lias f our vol utes immediately 
below the abacus, which present a flat surface on 
the two opposite sides. On the shaft, which is 
about nine diameters high, there are usually 24 
flutings, separated by fillets, but sometimes they 
are plain. The chief moulding is the echinus (the 
name given to the ovolo when it is enriched with 
the “ egg-and-anchor ” or “ egg-and-tooth ” orna- 
ment), below which there is sometimes a necking 
with the “ honeysuckle ” (as in the Erechtheura), 
or some other pattern between the two annulets. 
The characteristic base of the order is that known 
as the “Attic base.” The entablature is either 
plain or ornamented. There is often a row of 
dcntels (“little teeth”) on the bed-moulding of the 
cornice. The finest specimens of the Ionic order 
are the Erechtheum (built about 420 B.c.) and the 
temple of Nike Apteros at Athens. One of the 
porticoes of the former displays a very remarkable 
feature, “Caryatides” (q.v.) or draped female 
figures being used in the place of columns. They 
show the same minute care in the details of their 
construction which characterises the buildings of 
the Doric period. 

The Corinth lan Order. The most ancient example 
of the Corinthian order — the most ornate of the 
three orders, in which Greek architecture appears 
in its decline — is the Choragic monument of Lvsi- 
orates at Athens (335 B.c.). The Temple of the 
Winds at Athens and that of Zeus Olympios at 
Athens are also examples of this order. The most 
characteristic feature is again the capital. Its 
bell-like form may have been adopted from Egypt, 
but it retains the Asiatic volutes. One of these is 
placed beneath each of the corners of the abacus, 
which in this order have a projecting form, owing 
to the hollowing of the sides. Corinthian capitals, 
however, exhibit considerable variety in the treat- 
ment of detail, and those in the Temple of the 
Winds differ entirely from any other Greek capitals. 
Generally smaller volutes are introduced between 
those at the corners, and these are sometimes made 
to interleave. Above them, at the inmost point in 
the recess of the abacus, there is a flower or some 
other ornament. The lower part of the capital is 
usually adorned with two rows of leaves, one above 
the other, the volutes rising out of the upper row'. 
They . represent the foliage of various plants, 
especially that of the acanthus, the imitation of 
which is one of the chief beauties of this order. 
The height of the whole column is about ten 
diameters. The entablature is usually much orna- 
mented, and the architrave is divided into two or 
three stages. The cornice is enriched with dentels, 
and beneath its corona there are modillions — pro- 
jecting brackets corresponding to the earlier 
mutules. 


Greek Church. The separate existence of the 
Greek or Eastern Church dates from the eleventh 
century. The disputes which resulted in the 
division of the ancient Church into two sections 
arose from two causes : the opposite tendencies of 
Christianity in the East and in the West, and the 
aggressive policy of the Koman see. The Greek 
love of speculation, which prevailed in the eastern 
churches, led them to attach great importance to 
minute points of doctrine, whereas the western 
churches laid stress on the moral or practical side 
of Christianity and favoured a strict enforcement 
of clerical discipline. The removal of the seat of 
empire to Constantinople enabled the Bishops of 
Home to arrogate many of the functions of the 
absent emperors, and, as their civil power increased, 
they began to claim supreme authority over the 
whole Church. The Greeks resisted the attempt to 
enforce clerical celibacy and other disciplinary regu- 
lations, but the matter which roused their keeuest 
hostility was the insertion in the Creed of the words 
Filioque (“ Who proceedeth from the Father and 
the Son ”) in support of the doctrine of the twofold 
procession of the Holy Ghost. The first open 
rupture occurred in 484, when the Patriarchs of 
Constantinople and Alexandria were excommuni- 
cated by the Pope. The struggle again became 
acute in the ninth century during the Photian 
controversy concerning the right of the Patriarchs 
of Constantinople to the title “ oecumenical ” which 
had been conferred on them by the Emperor. The 
actual separation, however, did not take place till 
1054, when the Patriarch Michael Cerularius was 
excommunicated by Leo IX. Several attempts 
were afterwards made to effect a reunion, but they 
all failed owing to the st ubborn attitude of Rome 
on the question of papal supremacy. The last 
occurred in 1437, when the Emperor John Palaeo- 
logus, accompanied by the Patriarch, attended the 
council of Ferrara or Florence in the hope of 
obtaining assistance against the Turks. Sinco the 
fall of Constantinople (1453) no efforts have been 
made to unite the two Churches. 

The doctrines of the Greek Church are based on 
the early traditions of the Church as well as the 
Scriptures, and great regard is paid to the teaching 
of St. John Chrysostom. Only the first seven 
councils are recognised. The seven sacraments are 
accepted, but the administration of them differs 
in many respects from the Roman. Thus infants 
are confirmed and receive the Communion, .which 
is administered in both kinds, and unction is 
administered not to the dying alone but to all sick 
persons. Prayers are offered for the dead, and 
there is a belief in Purgatory; but the notions 
regarding it are vaguer than they are in the Roman 
Church. The Greek Church employs three separate 
terms to distinguish its attitude of reverence 
towards both the Virgin and the Saints from actual 
worship. Churches, as well as houses and streets, 
are decked with icons or pictures of the Virgin and 
Saints ; but, excepting the crucifix, they contain no 
graven image. The ceremonial is even more 
sumptuous than that of the Roman Church, but 
instrumental music is not permitted. The congre- 
gation stand during the service with their faces 
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towards the Bast, except at Pentecost, when they 
kneel. The secular clergy are obliged to marry 
once, but a second marriage is forbidden. The 
number of monasteries and convents is very large. 
The chief ate those at Mount Sinai, Jerusalem, and 
Mount Athos, to which all the others are affiliated. 
The Greek Church does not attempt to gain 
proselytes, and has never shown any tendency 
towards persecution. All members of the Church 
are allowed to read the Bible. Besides the orthodox 
Greek Church there are several Eastern Churches 
which owe their existence to early disputes on 
matters of doctrine. Members of these churches 
arc regarded as sectarians by those belonging to 
.the orthodox Church. [Chaldeans, Armenians, 
Monofhysites.] 

After the overthrow of the Eastern Empire the 
Greek Church became subject to the Turkish 
sultans. The relations between the Church and 
the Porte are still determined by an enactment of 
Mohammed II. prescribing the limits within which 
t he Patriarchs were allowed to exercise ecclesiastical 
jurisdiction. The four Patriarchs of Constant inople, 
Antioch, Alexandria, and Jerusalem occupy an 
independent position within their respective 
dioceses, but they are all subject to the control of an 
(Ecumenical synod. A certain pre-eminence attaches 
to the Patriarchate of Constantinople on account of 
its having received the title of “ oecumenical.” 
The other Bishops are associated with the 
Patriarchs in the decision of questions relating to 
the doctrines and government of the Church. The 
Patriarchs are elected by the Bishops, but their 
appointment requires the sanction of the Porte. 

The great majority of the orthodox Greeks 
belong to “ national” churches, each of which is 
under a separate system of church government. 
The Church of Russia dates from the introduction 
of Christianity into that country in 988. The Church 
of Georgia was founded in the time of Constantine. 
The Church of Greece , the organisation of which is 
modeled on that of Russia, was established in 
1833. The Church of Scrvia regained its early 
independence in 1830, when it severed its connection 
with the see of Carlowitz. The Church of 
Rov mania separated from the Greek Church in 
1801 . The Bulgarians have also attempted to set up 
a nat ional Church, in consequence of which their 
“ exarchate ” lies under a sentence of excommuni- 
cation. The Church of the orthodox or “ Byzantine ” 
Greeks in the Austrian Empire is governed by the 
Archbishops of Carlowitz and Hermannstad, who 
are subject to the Austrian Government alone. 
There are eight bishops, six of whom have sees in 
Hungary and two in Croatia. 

Several attempts have been made to establish 
closer relations between the Greek and the 
Reformed Churches. During recent years very 
friendly feelings have existed between the Anglican 
and Greek Churches, and members of the one often 
join in the sacraments and services of the other. 
There has been a Greek Church in England since 
the time of Charles II. 

^. utf jide the Greek Communion are the body of 
Christians termed “Uniats” or “United Greeks.” 
Ever since the fall of the Eastern Empire the 


Church of Rome has made strenuous efforts to win 
converts amongst members of the Greek Church, 
and its activity in this direction has increased 
since the Reformation. The “Unia” is an agree- 
ment by which the converts retain a certain 
amount of their own doctrines and ritual on 
condition that they acknowledge the suprcmucy of 
the Pope. They are most numerous in Southern 
Italy, Sicily, Austria, and Poland. The amount of 
liberty conceded to the various groups depends on 
the degree to which they have been able to main- 
tain their independence in the face of Roman en- 
croachments. 

Greek Fire consists of a mixture of various 
highly inflammable substances, and was much used 
by the Greeks during the seventh and eighth cen- 
turies in warfare— the burning mixture being thrown 
in bombs at ships or poured from ladles, etc., or pro- 
jected from long tubes upon the attacking parties. 
The exact composition is unknown, having been kept 
a close secret, but it seems to have consisted chiefly 
of naphtha mixed with sulphur, nitre, and bitumin- 
ous substances. 

Greeley, Horace (1811-72), American journ- 
alist and politician, was the son of a small farmer at 
Amherst, New Hampshire. At the age of 15 lie 
was apprenticed to a printer at East Poulteney, 
Vermont. In 1834 he started a literary weekly 
paper entitled the New Yorker , and soon afterwards 
the Log Cabin, which was political. The New York 
Tribune , which he edited until his death, was estab- 
lished in 1841, while the Log Cabin and New Yorker 
became merged in the Weekly Tribune. The 
Tribune supported a protective tariff, advocated 
temperance and co-operation, and agitated for the 
abolition of slavery and capital punishment. In 
this paper Greeley showed considerable sympathy 
with the socialistic views of Fourier (q.v.). In 1848 
he was elected to Congress, lie was one of the 
earliest members of the Republican party, and was 
instrumental in securing the election of Lincoln 
(1860). His efforts to effect a reconciliation be- 
tween North and South after the surrender of 
Lee made him very unpopular in the northern 
states. In 1872 he unsuccessfully opposed Grant 
for the presidency. He wrote The A meriean Con- 
flict (1864), and Recollections of a Jlusy Life (1869). 

Greely, Adolphus Washington (b. 1844), 
American Arctic explorer, was born at Ncwbury- 
port in Massachusetts. In 1881 be was appointed 
head of the American expedition to the north of 
Smith Sound, undertaken in accordance with the 
international scheme decided on at Hamburg in 
1879. After undergoing terrible privations, the 
survivors were in 1884 rescued off Cape Sabine by 
Captain Schley. In 1886 Greely published a narra- 
tive of the expedition, entitled Three Years of 
Arctic Service . In 1887 he became chief of the 
signal service. 

Green, John Richard (1837-88), historian, 
was born at Oxford, and received his education at 
Magdalen College school and Jesus College. After 
leaving the university he became curate and after- 
wards vicar of St. Philip’s, Stepney. In the midst 
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of his labours among the East-end poor he found 
time to contribute historical articles to the Saturday 
Review, In 1868 he was appointed librarian at 
Lambeth, but an attack of consumption in the 
following year rendered him incapable of any but 
literary work. In spite of poverty, illness, and the 
discouraging advice of his friends, he laboured on at 
his Short History of the English People , which was 
published in 1874, and immediately established his 
fame. This work is even more remarkable for its 
insight into the social life of our forefathers than 
for its vivid narrative and its grasp of historical 
principles. The Making of England (1882) and the 
posthumous Conquest of England were to have 
formed part of a continuous history of England up to 
the Conquest, a project which was cut short by his 
death. 

Green, Thomas Hill (1836-82), philosopher, 
was born at the rectory of Birkin in Yorkshire, and 
educated at Rugby and Balliol College, Oxford, of 
which he became a fellow in 1860. In 1877 he was 
appointed Whyte’s Professor of Moral Philosophy. 
Green’s influence at Oxford was due as much to his 
personal character as his philosophic teaching. 
The latter was based on the philosophy of Hegel, 
which was moulded by Green into a new and more 
practical form. He taught that all men should 
work together in the unity of the Divine Spirit, 
which realises itself in human action only in so far 
as each individual feels that his spiritual life is bound 
up with that of his fellows. Hence Green took a 
keen interest in popular education and other social 
questions. He was a prominent member of the 
Schools Inquiry Commission (1864-66), and be- 
queathed large sums for university education and 
higher education in large towns. His works include 
an introduction to Hume’s Treatise on Human 
Nature (1874), two Lay Sermons (1878), and the 
posthumously published Prolegomena to Ethics 
(1883), and his collected essays, published with a 
memoir, as the Works of T. U. Green (1886-88). 

Greenbacks, the name given to a class of 
inconvertible bank notes issued by the United 
States Government during the Civil War. They 
received their name from the colour printed on the 
backs. The term came to be used generally of the 
paper currency of the United States. Specie pay- 
ments were resumed in 1879. The “ Greenback ” or 
“Independent Party” was formed in 1874 with the 
object of ponfining the currency to Greenbacks, for 
the farmers attributed their prosperity during the 
war to the frequent issues of these notes. Later 
it was represented by the “ People’s Party.’* 

Grcenbottle Fly ( Lucilia Ceesar , Linn.), a 
common English fly, which lives on hedges, and is 
remarkable for the brilliancy of its golden green 
colour. 

Greene, NATHANIEL (1742-1786), American 
general, was born in Rhode Island. He was almost 
entirely self-educated. Although brought up as a 
Quaker, he enlisted in 1774, and in 1776 was made 
commander of the Rhode Island contingent to the 
revolutionary army. He distinguished himself at 
the battle of Brandywine, and in 1780 was placed 


in command of the army of the south. He was at 
first unsuccessful in his operations against Corn- 
wallis, who defeated him at Guildford Court House, 
and forced him to retire into South Carolina. From 
this base Greene opened up a new attack, recon- 
quered Georgia and the greater part of South 
Carolina, and by his victory at Eutaw Springs 
practically decided the contest in the south. He 
was granted an estate in Georgia, where he died in 
1786. 

Greene, Robert (1560-92), an English drama- 
tist, born at Norwich, was educated at St. John’s 
College, Cambridge. After travelling in Spain and 
Italy he settled in London as a playwright, and 
shares with Marlowe the honour of laying the 
foundations of the English romantic drama. His 
best play was the comedy of Friar Bacon and Friar 
Bungay , first acted in 1592. His romances — from 
one of which, Pandosto (1588), Shakespeare derived 
the plot of the Winter's Tale — are generally dull and 
tedious, but they contain many beautiful lyrics. 
In his Groat' 8 Worth of Wit bought with a Million 
of Repentance, published after his death by Henry 
Chettle, he attacked Marlowe and Shakespeare. 
Greene led a dissipated life, and died from the effects 
of a debauch. After his death appeared The Repen - 
ta/nce of Robert Greene , in which he laments his 
own folly and vices. 

Greenfinch, Green Linnet (Ligurinus 
chloris), a common British finch, distinguished from 
the true Linnet by its thicker bill. It is a common 
cage bird, living well in confinement, and readily 
imitating the notes of other birds. The adult male 
is about six inches long, with green plumage 
marked with grey and brown ; the female is rather 
smaller and of duller coloration. They frequent 
orchards and gardens, feeding on insects, seeds, and 
fruit, and generally produce two broods in the 
year. 

Greengage, a valued variety of the cultivated 
plum, introduced from France, where it is known 
as “ la Heine Claude,” by Sir Thomas Gage. So 
established is this race that it will reproduce itself 
by seed. Land in Kent planted with greengages 
is said to have yielded £100 an acre in one year. 

Greenheart, one of the strongest, heaviest, 
and most durable of timbers, is the product of 
Nectandra Rodim , a lauraceous tree, native of 
British Guiana, which grows to a height of 70 feet. 
Its grey bark, known as Rebeeru , contains the 
febrifuge alkaloid bibirinc or bebeerine , now known 
to be identical with buxine (C 18 H 21 N0 8 ), the chief 
ingredient of “ Warburg’s drops.” The greenheart 
wood is used for keelsons, beams, and blocks in 
our dockyards, and is classed A 1 at Lloyd’s, resist- 
ing the white ant and to some extent the ship- 
worm. 

Greenland, an island -continent, most of which 
is within the Arctic Circle. It is separated from 
North America by Davis Strait and Baffin Bay. Its 
nearest point is within ten miles of Grinnel Land. 
There are more than 3,000 miles of coast, inter- 
sected, especially on the west, by fiords like those 
of Norway, overhung by lofty ciiffs. Petermann’s 
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Peak, on the east coast, is 11,000 feet in height, 
and there are several other considerable elevations. 
Vast ice-fields stretch across the country, rising, 
about 30 miles inland towards the east, to a height 
of 9,000 feet. Though the cold is more extreme 
in the north, there is less snow than in the south ; 
68° is the highest recorded temperature, and 
—66° Fahr. has been experienced. The weather 
changes very rapidly from brilliant sunlight to 
thick fog. The chief animals are European, and 
include the wolf, dog, white and blue fox, white 
bear, walrus, musk ox, reindeer, Arctic hare, and 
several species of whales and seals. There are 
sixty-three kinds of birds, of which all but the 
raven, ptarmigan, owl, hawk, and some sea-birds 
are migratory. Eider-ducks are shot in great 
numbers, and large quantities of their eggs are 
taken. The inhabitants live largely upon the 
halibut and other fish ; and some 200,000 cod are 
caught annually on the banks. Only in the south 
are there any trees. The trade of Greenland, 
except in the north and north-east, is a Danish 
monopoly, managed by two inspectors, responsible 
to the head of a board in Copenhagen. Danish 
ships arrive and carry away blubber between May 
and November. In the winter seals are killed. The 
inspectors are also magistrates, but there is very 
little crime. They are advised by local councils, 
but have absolute power. 

Greenland was first visited about 980 by Eirikr 
the Red, an exile from Iceland, which is only about 
100 miles distant. He settled where is now the 
Eskimo station, Igaliko. Bjarin, who followed, 
probably found the coast of America. Christianity 
was introduced in the 12th century; and in 1201 
the Greenlanders swore allegiance to Hakon, King 
of Norway. From this time they began to be 
attacked by the Eskimo from the north, and after 
a time became extinct as a race. When Davis 
came from England in 1580 he found no inhabit- 
ants but the Eskimos. In 1721 Hans Egide, the 
missionary, came from Denmark, and from that 
year dates the civilisation of the Eskimos. In 
1774 the Danish Government took over the trade, 
which was being abandoned. The country has been 
explored in recent times by Inglefield, Kane, Hayes, 
Hall, Nares, and Nansen; in 1869-70 a German 
expedition visited the east coast, and Mourier 
led a party there in 1879. Commodore Peary, of 
the U.S. navy, in 1898-1902 rounded its northern 
end. The aborigines of Greenland, are a branch 
of the Eskimo race, who call themselves Kalalit , 
“ men.” [Eskimo.] They are the Skrcelingar 
(“dwarfs”) of the early Norse settlers, and 
this term is even still occasionally applied to 
them,, though it has lost its original sinister 
meaning. The Kalalits are scattered in small 
groups along the west coast, far beyond the 
Danish colonies, traces of their camping grounds 
having been met by Captain Nares’ expedition 
(1875-76) as far north as 82° N. lat. Even on the 
much colder east side they range up to 75° N. ; but 
here they are far less numerous ; and all the full 
blood and half-caste Eskimo of Greenland scarcely 
exceed 12,000 souls altogether. The nomad groups 
are still pagans, but those settled about the Danish 


stations have been evangelised by Danish and Mo- 
ravian missionaries since the eighteenth century. 
They are a gentle, peaceful race, but improvident, 
and of incurably filthy habits, though the offensive 
odour observed by all travellers is mainly due to 
their whale, seal and train-oil diet. Physically they 
differ from the western Eskimo, specially in the 
shape of the skull, which is highly dolichocephalic, 
more so than that of any other race except the 
Melanesians of Fiji and the New Hebrides. Their 
Eskimo dialect, which possesses translations of the 
Bible and other religious books, beside some national 
legends and folk-lore, is still universally spoken, 
though many understand Danish. (Nansen, Rink, 
Lc Greenland , Copenhagen, 1852-57, and numerous 
other writings.) 

Greenlaw’s Process, a photographic pro- 
cess for obtaining a “ positive ” print upon paper, 
or it may be used for the production of negatives 
by waxing the paper after printing. The process 
is carried out in the following manner : — The paper 
is coated with a solution in water of potassium 
bromide and iodide, with some free iodine, and 
is then allowed to dry. It is next immersed in a 
solution of silver nitrate and acetic acid, being 
afterwards washed and dried. This is then placed 
in the camera or in the printing frame and exposed. 
After exposure it is developed by a strong solution 
of gallic acid with a little silver nitrate. It is next 
well washed and fixed by sodium hyposulphite. 
The process is more suitable for negatives than for 
positives, but is not of frequent usage among 
photographers at the present time. 

Greenock, a town in Renfrewshire, Scotland, 
22 miles west of Glasgow, is situated on the south 
bank of the Firth of Clyde. Behind the town is a 
ridge of hills 800 feet in height, from which there is 
a fine view. Two centuries ago Greenock was a fish- 
ing village, but since the middle of the 18th century 
it has steadily grown. Under charters granted at 
this time it had the most liberal municipal consti- 
tution of all Scottish burghs. At the Reform Bill it 
became a parliamentary borough, and continues to 
return one member. The harbour was constructed 
in 1 710, and has since been greatly improved. The 
James Watt dock was finished in 1886. The com- 
mercial importance of Greenock dates from the 
Act of Union. Its trade was temporarily inter- 
rupted by the American War, but soon after the 
peace it gained great importance as a seat of the 
shipping trade. The chief of its other industries 
is sugar-refining. Greenock is connected with 
Glasgow by two lines of railway. Many passengers 
prefer to sail from it rather than from the larger 
port higher up the Clyde. It has a frequent service 
of steamers to Belfast, Dublin, and Liverpool. The 
water-supply of the town is derived from Loch 
Them and Loch Gryfe, two large reservoirs behind 
the town, which also afford water-power to the 
mills. The chief institutions of Greenock are the 
Wood Mariners* Asylum for decayed seamen, and 
the public hospital and infirmary. There are two 
public parks, and a fine esplanade. The Watt 
monument contains a statue of James Watt by 
Chantrey, and a public library. (Pop. 67,645.) 
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Green Figment*, etc. [Pigments.] 

Green Salt, the first of a large number of 
ammoniacal platinum compounds, was obtained in 
1828, and known as Magnus Green Salt . It is 
formed as a green insoluble powder by the action 
of platinous chloride, PtCl 2 , upon ammonia, and has 
the composition PtCl a (N H 3 ) 2 . From it a large 
number of other platin-ammonia compounds were 
afterwards prepared by the action of various acids 
and salts. 

Greensand, a name applied to certain sandy 
beds belonging to the Cretaceous system (q.v.), as 
developed in the British Isles from the presence in 
them of grains of glauconite (q.v.), though the 
beds are often clays or limestones, and even more 
often not noticeably green. The marine beds that 
immediately overlie the Weald Clay, and arc 
equivalent to the Upper Neocomian of the Con- 
tinent, are known as the “ Lower Greensand.” 
Among their most characteristic fossils are Perna 
Mnlletii and Exogyra sinuata. They have been 
subdivided in the south-eastern counties into four 
series or phases : — 

Folkestone beds , silver and iron-shot, sharp, 
current-bedded sands, 70 to 100 feet thick. 

Sandgatc beds , less pure sands, with fuller's -earth 
and chert bands 75 to 100 feet. 

II y the beds , dull and earthy buff and yellow 
sands with layers of sandstone in Surrey, passing 
into the Kentish Bag limestone and “ hassock ” or 
earthy sandstone in Kent, 80 to 300 feet. 

Atherfield Clay , 20 to 60 feet thick. The Folke- 
stone beds are overlaid by the Gault with some 
apparent unconformability, and only about 20 per 
cent, of the Lower Greensand fossils pass upward 
into the Upper Cretaceous. 

The Lower Greensand has its most conspicuous 
development in a range of hills running through 
Kent and Surrey, S. of and parallel to the North 
Downs, and reaching in Leith Hill a height of 
nearly 1,000 feet. 

The name “ Upper Greensand ” is applied to the 
often compact sandstone above the Gault, the base 
of the Cenomanian of the Continent. In Surrey 
it forms a narrow band, usually of a marly charac- 
ter, but occasionally a deep orange sand. It is well 
developed in East Devon, Somerset, Wilts, and 
N. Berks, forming two zones: the lower, or Black- 
down beds , the zone of Ammonites in flatus; and the 
upper, or Warminster beds , that of Pecten asper , 
llolaster noltulosus , etc. To the latter belongs the 
Firestone of Merstham and Godstone, Surrey. 

To a still higher level belongs the so-called 
“Cambridge Greensand,” a layer of glauconitic 
marl containing erratics and phosphatic fossils 
derived from the Gault. It is probably on the 
same horizon as the “ Chloritic Marl ” and the 
Red Chalk of Hunstanton. 

Grtenshank < [Totamis glottis), a common Euro- 
pean sandpiper (q.v.), visiting Britain in spring 
and autumn, and occasionally breeding in the 
northern parts. The length is about 14 inches ; the 
plumage shades of brown and grey, darker in the 
summer than in the winter, when the under surface 


becomes quite white. These birds feed on insects, 
worms, and small molluscs. The popular name 
refers to the colour of the long legs. 

Green Sickness. [Chlorosis.] 

Greenstone, an obsolescent name, formerly 
applied to many diabases, diorites, dolerites, and 
probably other compact crystalline rocks, which, 
from the presence of hornblende, augifce, or viridite 
resulting from the alteration of such magnesium 
silicates, have a greenish colour. It is a convenient 
term in field geology, pending further information. 

Green Vitriol. [Copperas.] 

Greenwich, a town ill Kent, six miles S.E. of 
London by river, on the right bank of the Thames. 
In tho reign of AS t hoi red II. the Danish fleet moored 
here. It had a royal residence, called Greenwich 
House, so early as the 13th century, which, after 
being granted to two great nobles, reverted to the 
crown on the death of the “ good” Duke Humphrey 
of Gloucester in 1433. In this palace were born 
Henry VII I. and his two daughters. It was also 
much used as a residence by the earlier Stuarts, 
but was pulled down by Charles II., who began 
Greenwich Hospital, which was added to in the 
reigns of William III. and Anne by Inigp Jones 
and Wren. It was rebuilt in 1811, when a chapel 
was also erected. It was liberally endowed, and at 
one time accommodated 3,000 seamen, as well as 
giving out- door relief to some 5,000 more. In 1869, 
however, a system of pensions was substituted for 
the board and lodging ; and since 1873 the buildings 
have been used as a Royal Naval College. There 
are numerous charitable institutions in Greenwich, 
among which may be mentioned Trinity Hospital, 
founded in 1613; Queen Elizabeth’s College; the 
Jubilee Almshouse, founded in 1809 by the natives 
of the town ; and the schools called the Orphan 
Girls’, the Green Coat, and the Grey Coat. Green- 
wich Park, the area of which is nearly 200 aores, 
was laid out by Charles II., but was enclosed much 
earlier. From a hill towards the south a fine view 
of London may be obtained. The Royal Observa- 
tory, from the meridian of which longitude is 
reckoned, was built in 1675. The borough of 
Greenwich returned two burgesses in the reign of 
Elizabeth, but was unrepresented from 1577 till 
1832. By the Reform Bill it was divided into three 
single-member districts. Pop. (1901), 95,620. 

Greenwich Hospital. The Royal Hospital 
at Greenwich, built on the site of a royal palace, 
was founded by William and Mary in 1691 as a 
home for superannuated seamen and marines. 
These were formerly chosen by the Admiralty, and 
were lodged, victualled, and clothed by the Hospital, 
within or without its walls, as well as supplied with 
pocket-money ; but since 1871 the pensioners have 
wholly ceased to reside on the spot, and the build- 
ing has been devoted to the purposes of the Royal 
Naval College (for the technical instruction of 
officers) and of a naval museum and picture 
gallery. The pensioners numbered in 1708, 300; 
in 1728, 450; in 1738, 1,000; in 1751, 1,300; in 
1782, 2,300 ; and in 1805, 2,410 in, and 3,234 out. 
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Greg, William Hath bone (1809-81), an 
able essayist, was bom at Manchester. He gave 
up the business of a mill-owner in 1850, and next 
year published his Creed of Christendom. He sub- 
sequently contributed to the reviews, and published 
several other essays, which were collected in Essays 
on. Political and Social Science , Literary and Social 
Judgments (4th edition, 1877), and Miscellaneous 
Essays. He was Comptroller of the Stationery 
Office from 1864 to 1877, and had previously held a 
commissionership of Customs. His son, Percy 
(1836-1889), wrote novels (Across the Zodiac , etc.) 
and a strongly partisan History of the United States 
to 1887. 

Gregarines, a sub- class of the Sporozoa (q.v.) 
containing a series of parasites. The body is rather 
complex for the Protozoa, it being divided into 
three segments, an epimerite, a protomerite, and a 
deutomerite ; the last is the largest and most im- 
portant, as it contains the nucleus (q.v.). All three 
segments are not always present; when they are 
the animal is said to be “ Cephalont,” but when 
the first is lost it is “ Sporont.” The body is com- 
posed of three layers, an external or “ sarcoc-yte,” 
an internal or “entocyte,” and an intermediate 
fibrillar once known as the “ myocyte.” There is 
usually also a cuticle formed from the outermost 
layer of the sarcocyte. There are two main groups, 
the Monocystidea and the Polycystidea ; the former 
live in ascidians, worms, etc., while the latter 
usually infest insects. 

Gr£goire, Henri (1750-1831), a French priest 
who played a prominent and not dishonourable 
part in the Revolution, was born near Luneville. 
Before the Revolution he had published several 
works, and was sent by the clergy of Nancy in 
1789 to represent them in the States-General. He 
was one of the first four of his order who joined 
the Third Estate, and took an active part in the 
proceedings of the Constituent Assembly. He 
accepted the position of Bishop of Blois under the 
new Civil Constitution of the Church, but con- 
tinued to sit in the Assembly. In the Convention 
he proposed the motion for the abolition of the 
monarchy, but opposed the execution of the king 
and the state renunciation of Christianity. It was 
on his motion also that the negroes in the West 
Indies were enfranchised. He showed himself 
superior to most of the leading revolutionists by 
doing all he could to restrain vandalism and to prot ect 
men of letters. He was a member of the Council of 
Five Hundred, and also of the Legislative Assembly 
constituted after the 18th Brumaire ; and, although 
he voted against the Empire and the divorce of 
Josephine, he was created a Count and an officer of 
the Legion of Honour. In 1819 he made an attempt 
to re-enter political life, but his election was 
annulled. When he died the Church refused him 
her rites. 

Gregorian Calendar. [Calendar.] 

Gregorian Telescope is one type of reflect- 
ing instrument, the others being due to Newton, 
Cassegrain, and Herschel. In the Gregorian instru- 
ment rays of light are reflected back from the large 


concave mirror, and after passing through the focus 
are again reversed in direction by a small concave 
mirror that brings them to a focus a short distance 
behind the great mirror, in the centre of which a 
small hole is cut to let them pass. An eye-piece is 
adjusted to receive them from this second focus 
and transmit them to the eye of the observer. The 
general disadvantages of this type of instrument 
are referred to in the article on telescopes. 

Gregory I., called “ the Great,” Pope of Rome, 
was born towards the middle of the sixth century. 
Previous to the death of his father he took an 
active part in civil affairs, but at that period he 
gave up his property to pious uses, embraced the 
Benedictine rule, and passed his life in prayer and 
charitable works. He represented the Papacy at 
Constantinople for more than three years, and in 
590, soon after his return, was chosen Pope, but 
did his utmost to avoid taking the office. His 
pontificate lasted fourteen years, during which 
order was restored in Rome, ecclesiastical dis- 
cipline was strengthened in France and Italy, 
heresy was vigorously combated in Spain and 
Africa, and England was evangelised. Gregory 
died at Rome in 604. Numerous works are attri- 
buted to this Pope, who had a great dislike of all 
secular learning. The Moral ia, an exposition of 
the Book of Job, and Homilies on the Gospels and 
Ezekiel are undoubted, but the work on the seven 
Penitential Psalms is almost certainly spurious. 

Gregory VII., better known as Hildebrand, 
was born about 1015 at Saona in Tuscany, where 
his father is supposed to have been a carpenter. 
He passed his early years in a monastic house at 
Rome, and in 1046 became one of the chaplains to 
Gregory VI., whom he accompanied into exile in 
Germany. He next passed some time as a monk 
at Clugny. He persuaded Bruno, when elected 
Pope as Leo IX., to refrain from exercising his 
authority until he had not only received nomina- 
tion from the Emperor but had also been elected 
and consecrated at Rome, and over his successors, 
Victor II., Stephen IX., Nicholas II., and Alex- 
ander II., his influence was unbounded, and he was 
himself Pope in all but name. At length in 1073, 
on the death of the last-named, he was persuaded 
to accept the tiara for himself, when he took the 
title of Gregory VII. in memory of his earliest 
friend. He immediately set himself to reform the 
Church from within and to protect it from without. 
Celibacy was restored and simony repressed, and 
in 1075 the Investiture struggle was initiated by 
a decree declaring any clerk who should receive 
office from lay hands liable to deposition and any 
layman who should presume to confer it subject to 
excommunication . 

In 1076 the Emperor Henry IV. was cited to 
appear at Rome to answer charges of simony, 
sacrilege, and oppression ; and when he replied by 
declaring Hildebrand deposed at the Diet of Worms 
the Pope rejoined by excommunicating him and 
the bishops who had attended. The German 
clergy now yielded, and Henry came and did 
penance at Canossa. Soon after this, however, he 
again defied Hildebrand, and, invading Italy in 



Gregory XX. 


( m ) 


Gregory. 


1080, took Rome after a siege of more than three 
years, and set up Guibert as Pope Clement III. 
Hildebrand at first shut himself up in the Castle 
of St. Angelo, and even when Henry had to return 
to Germany dared not remain in Rome, where his 
strict rule had made many malcontents. He there- 
fore fled to the protection of Robert Guiscard the 
Norman at Salerno, where he died a year later on 
May 25, 1085. Hildebrand was one of the greatest 
men of the Middle Ages. He not only laid the 
foundations of the temporal power of the Popes, 
but also rescued the Church from the stagnation 
into which it had fallen. Had he not made so firm 
a stand as he did for the rights of the spiritual 
power, it seems doubtful whether there would have 
been any refuge in the Dark Ages from the tyranny 
of arbitrary kings and feudal despots. Gregory 
VII. has had many biographers, Italian, French, 
and German. Villemain’s Histoire de Gr&goire VI I. 
was translated in 1874. 

Gregory XX., nephew of Innocent III., was 
elected Pope in 1227, and carried on a struggle 
with the Emperor Frederick II. as Gregory VII. 
had done with Henry IV. Frederick was first 
excommunicated for not going on crusade, and, 
having failed in his invasion of the Papal territories, 
was fain to ask absolution in 1230. Two years 
later the Pope was driven from Rome, and had to 
appeal to the Emperor for help. In 1239, however, 
their relations again became hostile, and a second 
sentence of excommunication was launched. War 
was still proceeding when Gregory died in 1239. 
This Pope was a personal friend of Francis of 
Assisi, whom he canonised together with Saint 
Elizabeth and Dominic. He was a learned lawyer, 
and caused the compilation of the Decretals in 
1234. His attempts on the liberties of the English 
Church were more successful than his attacks on 
those of the French. 

Gregory XXXI. [Calendar.^ 

Gregory XVI. (Cafpellari), was born at 
Bclluno in 1765. His name first became known in 
1799, when he published his Tntrnfo della Santa 
Sede against the Italian Jansenists. After the 
return of Pius VII. to Rome he was made councillor 
of the Inquisition and Prefect of the Propaganda, 
and in 1825 was created Cardinal. In 1831 he 
succeeded Pius VIII. as Pope. In the course of a 
fifteen years’ pontificate he opposed the spread of 
revolutionary ideas with muoh vigour, and was 
also charged with many acts of cruelty. He also 
began to develop Ultramontanism, which reached 
its high tide under his successor Pius IX., who was 
elected Pope on his death in 1846. 

Oregoxy of Xftudanius, St., a father of the 
Eastern Church, was born in Cappadocia about 
330. While studying at Athens he became 
acquainted with Basil. After acting for some 
years as assistant to his father, who was Bishop of 
Nazianzus, he on his death in 374 retired to 
Seleucia. About 379, however, he was summoned 
to Constantinople to head the orthodox party there, 
and, having been a successful champion, was made 


bishop with the sanction of Theodosius. His pro- 
motion, however, seems to have caused some 
jealousy, and he soon resigned and retired to 
Nazianzus, where he died about 390. He gained 
the surname of “Theologus” for his defence of 
the doctrine of the Trinity ; and his invectives 
against Julian are well known. He was also an 
able letter-writer and a powerful orator. 



Bishop of Nyssa in Cappadocia about 372. He 
was deposed by Arian influence for three years, 
but returned in 378. In 381 at the Council of 
Constantinople he was an eloquent champion of 
orthodoxy, and the additions then made to the 
Nicene Creed are thought to have been due to him. 
Next year he visited Jerusalem, and in his letter 
De Euntibus Hierosolyvia condemned the practice 
of pilgrimage. In 385 he delivered the funeral 
orations of Pulcheria and the Empress Placilla. 
He died between 395 and 40(). He was the author 
of numerous works, of which the chief were the 
Treatise against Eunomius , controversial works 
against the Arians, Manichaeans, and other heretics, 
and several expository and homiletical works. 

Gregory of Tours, St., author of a History 
of the Franks , was born at Clermont about 540. In 
673 his own reputation as well as the position held 
by his family procured liis election to the bishopric 
of Tours. The protection which he accorded to 
the victims of tyranny brought upon him the wrath 
of Fredegonde, but when charged by her with 
treason he was acquitted. In 581 he acted as 
mediator between Clnlperic and Childebert, and as 
he grew older his political influence continued to 
increase. He died at Tours in 594. The Historic 
Francorum , of which there are ten books, is the 
earliest of French chronicles. It is utterly un- 
critical, but is valuable none the less as an honest 
record. Gregory also wrote a treatise, De 
Miraculis. 

Gregory, the name of a Scotch family, the 
following members of which were eminent : — 

1. James (1638-1675), a mathematician, invented 
the reflecting telescope in 1661, which was in use 
for more than a century. He was a fellow of the 
Royal Society, and had much correspondence with 
Newton and Huygens, the latter of a hostile char- 
acter. He also published several mathematical 
works, and was the first professor of the subject at 
Edinburgh University. He was struck blind by 
amaurosis while lecturing, and died of apoplexy 
three days later. 

2. John (1724-1773), his grandson, was son of 
James Gregory, professor of medicine at Aberdeen. 
He studied at Edinburgh and Leyden, and was for 
three years professor of philosophy at Aberdeen. 
In 1754 he became a fellow of the Royal Society, 
and, on the. death of his elder brother James, 
succeeded him as professor of medicine at Aber- 
deen. He afterwards removed to Edinburgh, where 
in 1766 he was elected to the chair of practical 
physic. He was the author of Elements of the 
Practice of Physic (1772) and other works. John 
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Gregory was intimate with Akenside, Hume, Lord 
Kaimes, and James Beattie. 

3. James (1753-1821), the eldest son of John, 
was bora at Aberdeen, and went with his father to 
Edinburgh in 1764. He studied medicine there 
and on the Continent, and in 1776 succeeded to his 
father’s chair at Edinburgh. He was eminent 
alike as a professor and a practitioner, and his 
lectures on clinical medicine at the Royal In- 
firmary were always crowded. 

4. William (1803-1858), son of the last-named, 
a distinguished chemist, held professorships at 
Glasgow, Aberdeen, and Edinburgh successively. 
He translated several of Liebig’s works, and was 
one of the first to propound his theories in England. 

5. Duncan Farquharson (1813-1844), another 
son of Dr. James, was one of the founders of the 
Chemical Society, and first editor of the Cambridge 
Mathematical Journal. His important mathe- 
matical writings were edited by W. Walton in 1865. 

Gregory, Olinthus (1774-1841), was born at 
Yaxley, Hunts. At the age of nineteen he pub- 
lished Lessons Astronomical and Philosophical , 
and in 1802 a treatise on astronomy which made 
his name known. He had early made the acquaint- 
ance of Charles Hutton, whom in 1807 he succeeded 
in the mathematical chair at Woolwich. He is 
quite as well known by his biographies of Robert. 
Hall and J. M. Good and his popular work on 
Christian evidences as by his scientific writings. 

Greifswald, a town in the province of Pome- 
rania, Prussia, 20 miles S.S.E. of Stralsund. It, was 
founded in the 13th century by Dutch merchants, 
and in 1250 received a constitution from Duke 
Wratislaus. Soon after it formed a league with 
the Hanse Towns against Denmark and Norway. 
From 1631 till the Peace of Westphalia it was held 
by the Swedes, into whose possession it again twice 
fell, but in 1815 was finally ceded to Prussia. It 
has a university, founded in 1456. The church of 
St. Nicholas has a valuable library and a tower 330 
feet high. Greifswald has a large corn trade with 
England, France, and the Mediterranean. 

Greiz, a German town, capital of the small 
principality of Reuss Greiz, is on the right bank of 
the White Elster, 14 miles S.W. of Zwickau. Its 
history goes back to the 12th century. In 1550 it 
came into the possession of the house of Planen. 
It, has been twice destroyed by fire, in 1494 and 
1802. The old town church (13th century), the 
old “ Residenz,” and a summer palace are the chief 
buildings. Dyeing and tanning and the manu- 
facture of different kinds of cloth and paper are 
carried on. 

Grenada, one of the British West Indian 
islands, belongs to the Windward Isles, and is 60 
miles from the South American coast, and about 
the same distance to the north of Trinidad. It is 
24 miles long and 12 miles broad. It was discovered 
by Columbus in 1498, but not settled till the French 
came to it from Martinique in the middle of the 
17th century. It was taken by the British in 1762, 
but did not finally come into their hands till the 
peace at the close of the American War (1783). The 


soil of the island is very fertile; fruits, nutmegs, 
and cocoa are the chief productions, and turtles 
abound on the coast. Ranges of mountains run 
across, and there are two inland lakes. Grenada is 
a Crown colony, and has a lieutenant-governor and 
a council nominated by the Crown. The capital is 
Georgetown on the south-western coast. 

Grenade, a small explosive missile, usually 
thrown by hand ; they were formerly much more 
used than they are now. 

Grenadiers, originally soldiers who threw 
hand-grenades. The name was afterwards given 
to the men belonging to the first company of each 
battalion of infantry, who were distinguished by 
their height and fine physique, as well as their tall 
bearskin caps. The Grenadiers now form the first 
three battalions of the foot-guards. 

Grenoble, a town in the south-west of France, 
formerly capital of the province of Dauphin6, and 
now of the department of the Is&re, on the left 
bank of which it stands, being 58 miles east of 
Lyons. It has a very fine situation, looking to the 
east towards the Alps, and encompassed by hills to 
the north and west also, though having the rivers 
Is5re and Drac between. The city passed from the 
Burgundians to the Franks, and again was included 
in a Burgundian kingdom. In the 13th century it 
came under the power of the Counts of Albon, 
afterwards called Dauphins, and in 1349 was ceded 
to F ranee. Under the governorship of Lesdigui&res 
(“Leroi dcs Montagnes”), after the accession of 
Henri IV., it acquired great importance, and in 
1788 it vigorously defended its privileges against 
the central government. It received Napoleon on 
his return from Elba, but was speedily retaken. 
Its situation between two rivers has made it liable 
to floods, the worst of which have been in 1219, 
1778, and 1859. Its chief buildings are the 
cathedral of Notre Dame, of which Charlemagne is 
the traditional founder ; the church of St. Andr6 
(13th century), to which the tomb of Bayard was 
removed in 1822 ; the church of St. Laurence, with 
an 1 lth-century crypt ; and the Palais de Justice 
(15th and 16th century). There is a university 
and a valuable library, and among the many insti- 
tutions are the AcadGmie Delphinale, a large 
hospital, and a benefit society, which was one of 
the earliest of its kind. Grenoble is protected by 
the Bastille standing on the hills towards the 
north, and has an important school of artillery. 
It has an extensive glove trade, and liqueurs, straw- 
hats, and leather are also made. 

Grenville, George (1712-1770), an English 
statesman, was the second son of Richard Gren- 
ville, of Wotton, Bucks. He was educated at 
Oxford, and was called to the Bar in 1735. Six 
years later he was elected member for Buckingham, 
which he represented till his death. He joined the 
party called the “Boy Patriots,” and acted with 
tho Opposition even after his appointment in 1744 
as a Lord of the Admiralty. Three years later he 
went to the Treasury as Junior Lord, and in 1754 
became a Privy Councillor after accepting office 
under Newcastle. He still, however, acted with 
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Pitt and his brother Lord Temple, and resigned the 
post of Treasurer of the Navy soon after his 
appointment both in this and the Devonshire Ad- 
ministration. Having accepted it a third time in 
1757, he succeeded in carrying a useful measure 
providing for the payment of seamen's wages. In 
1701 Grenville became a Cabinet Minister, and 
next year was named one of the Secretaries of 
State under Bute, but soon exchanged this office 
and the leadership in the Commons for that of 
First Lord of the Admiralty. He had now for 
some time broken with Pitt* and in a debate in 
March, 1703, in which Grenville defended the pro- 
posed cider duty by repeatedly asking to be told 
where new taxes might be laid, that statesman 
covered him with ridicule by quoting a popular 
song, “Gentle shepherd, tell me where.” The 
name of the “ Gentle Shepherd ” stuck to the un- 
fortunate Grenville for years afterwards. 

Nevertheless, on the resignation of Bute a month 
later, Grenville became Prime Minister and 
Chancellor of the Exchequer, but was very soon 
obliged to insist on the cessation of the secret 
influence of the king’s favourite. On April 30 
Wilkes was arrested under a general warrant for 
his attack on the King’s Speech in the North Briton. 
The king made two attempts to get rid of his 
Minister in the summer, but failed, and in September 
the Duke of Bedford and his friends joined the 
Ministry. In March of the following year a resolu- 
tion declaring the possible desirability of imposing 
stamp duties on the colonies passed quietly through 
the House, and on February 7, 1765, the resolutions 
definitely imposing them met with as little opposi- 
tion. After the exclusion of the Princess Dowager’s 
name from the Regency Bill, George III. made 
another attempt to oust Grenville, and again failed, 
but soon after induced Rockingham to form a 
government. Grenville was dismissed in July, 
1765. Next year lie ably defended the Stamp Act, 
and in 1767 succeeded in defeating the Ministry on 
the budget. In the following year he “inspired” 
a pamphlet which drew a reply from Burke. 

In February, 1769, Grenville in an able speech 
opposed the expulsion of Wilkes from the House ; 
and before his death in 1770 succeeded in carrying 
an important measure by which the trial of election 
petitions was transferred from the House of 
Commons to a Select Committee. George Grenville 
was an able financier, and possessed such a good 
knowledge of the business of the House that he 
was at one time destined for the Speakership. He 
had a strong sense of duty, great industry, and 
absolute integrity; but these good qualities were 
balanced by a lawyer-like narrowness of view, a 
tendency to verbosity, and a dictatorial manner 
which offended the king and many of his own 
colleagues. Burke, in one of his speeches, paid a 
noble tribute to his character. 

Grenville, SIR Ktchard, English seaman, was 
born in 1540. In 1585 he led a successful expedi- 
tion against Spanish commerce in the West Indies. 
In 1587-88 he belonged to the Council which was 
appointed to take measures against the threatened 
invasion by Spain, and in 1591 in the Mevenge he 




took part in Lord Thomas Howard’s expeditioi^flk 
the Azores. In the course of this a strong SpamGP 
fleet was fallen in with, and Lord Thomas ordered 
his force to withdraw. The order was, however,’” 
disobeyed by Grenville, who threw himself into the 
midst of the enemy, and, after performing prodigies 
of valour, was obliged to strike. He died two days 
later on board the Spanish flagship from the effects 
of his numerous wounds. 

Grenville, William, Lord (1759-1834), 
youngest son of George Grenville, entered Parlia- 
ment in 1782, and was the same year appointed 
Chief Secretary under his brother, Earl Temple, 
who was Lord-Lieutenant of Ireland. 

In 1783 he became Paymaster- General under his 
cousin William Pitt, and also a Privy Councillor. 
He afterwards held a commissionership on the 
Board of Control (India), and the vice-presidency 
of the Board of Trade, and in 1789 was elected 
Speaker, but resigned a few months later on -accept- 
ing the office of Secretary of State. In 1790 he 
also became President of the Board of Control, and 
in the same year was created a peer, and took the 
leadership of the Government in the Upper House. 
In 1791 he became Foreign Secretary. As such he 
in the following year introduced the Alien Bill, and 
in 1793 the Habeas Corpus Suspension Bill. In 
1795 he passed through the Treasonable Practices 
Bill and the Seditious Meetings Bill, and in 1799 
moved the resolutions for the Irish Union in a four 
hours’ speech. As the measure prepared by him- 
self and Pitt for the emancipation of the Irish 
Catholics was rejected by the king, they both 
resigned early in 1801. In his opposition to 
Addington, Grenville was associated with Fox, and 
he refused to join Pitt in 1804 because the king 
would not agree to the inclusion of that statesman 
in the Cabinet. The cousins had long had diver- 
gencies of views on some political questions, and 
they never afterwards acted together. In 1806 
Grenville became head of the Ministry of All the 
Talents, with Fox as Foreign Secretary. Though 
the Administration was not as a whole successful, 
it passed the Bill to abolish the slave trade early 
in 1807. It did not long survive, as the king not 
only refused to assent to a Bill for enabling 
Catholics to hold commissions in the army and 
navy, but even tried to extort from his ministers 
a promise that they would never again offer him 
advice upon the Catholic question. 

Overtures to Grenville and his friends to join the 
Tory Ministry were several times made by the 
Regent, but their views on Emancipation and other 
questions prevented the favourable reception of 
them. Lord Grenville during the next few years con- 
tinued to lead a section of the Opposition which, 
while opposing the home and financial policy of the 
Government, gave their foreign policy a general 
support. After 1823 he retired altogether from 
public life. Lord Grenville had all the good 
qualities of his father, and also his defects of 
manner, but was, perhaps, a better speaker. He 
was one of the statesmen who earliest adopted the 
principles of Adam Smith, and was an able advocate 
of many social reforms. In foreign affairs he was 
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favour of a policy more warlike than that of 
ich the majority of the Whigs approved. 


, Gresham, Sib Thomas (d. 1579), founder of 
the Royal Exchange, was the second son of Sir 
Richard Gresham, Lord Mayor of London, and was 
born about 1520. After leaving Cambridge, he was 
apprenticed to his uncle Sir John Gresham, and 
also assisted his father. In 1551 he became 
“king’s merchant,” or royal agent abroad, and 
went to live at Antwerp, where he negotiated loans 
and contracted for the supply of military stores. 
He was also occasionally employed in diplomatic 
affairs. In 1565 he offered to build an Exchange 
at his own cost if the City would provide a site, 
and the foundation-stone was laid on Juno 7, 1566. 
Two years later it was ready for use, and in 1570 
was visited by Queen Elizabeth. From the large 
fortune he had amassed the Gresham Lectures were 
also endowed, and also eight almshouses. At. his 
house in Bishopsgate Street he gave splendid 
entertainments, the Queen, Lord Burghley, and 
Leicester being among his guests. The Life and 
Times of Sir Thomas Gresham , by the Rev. J. W. 
(Dean) Burgon, appeared in 1889. 


Gretna Green, a small hamlet in Dumfries- 
shire on the English border, 9 miles N.N.W. of 
Carlisle, was for long a retreat of smugglers, and 
was also the place where runaway matches from 
England, called, from its position, “Border” or 
“Gretna Green” marriages, took place. In 1856 
these marriages were made invalid, unless one of the 
contracting parties had resided in Scotland for 
three weeks before the ceremony. 

Gr6try, Andre Ernest (1741-1813), a French 
operatic composer, was a native of Li5ge. He 
spent five years at the Li6ge College at Rome, 
where he first won success with an Italian inter- 
mezzo. After leaving Rome he went for a time to 
Geneva, where he met Voltaire, but ultimately 
decided to live in France. Here he wrote the 
music for Marmontel’s Le Huron , produced in 
1768. He afterwards composed some fifty operas, 
the best of which were Zemire et Azor , and Richard 
(tour de Lion, the latter containing the air, 
0 Richard , 0 man Roi , Vunivers tabandonnc , so 
famous in the history of the Revolution. He re- 
ceived honours from each of the successive govern- 
ments which followed, and died at the Hermitage, 
Montmorency, where Rousseau had once lived. 
Gr6try was deficient in knowledge of harmony and 
instrumentation, but his music abounds in the 
peculiarly French grace of expression. 

Grouse, Jean Baptiste (1725-1805), a great 
French genre- painter, was born at Tournus. He 
was taken up by a portrait-painter named Grandon, 
whom he accompanied to Paris, where he worked 
at the Acad6mie schools. He was patronised by 
De Jally, and after many previous successes, ex- 
hibited in 1755 his Aveugle TrompL In 1761 
L" Accor dee de Village, now in the Louvre, was 
exhibited, and the year 1765 saw the production of 
La Jioime Mere ; Le Mauvais Mis Puni , and La 
Malediction Pater mile, the last two of which are 
in the Louvre. In 1769 he was received by the 


Academic, but it was intimated at the same time 
that it was on the ground of Ins genre pictures 
only. The result was that Greuze ’ ceased to ex- 
hibit. He died in great poverty, caused mainly by 
his own extravagance. He became acquainted 
with Diderot through his marriage to the daughtei 
of a bookseller whose shop the philosopher fre- 
quented. Greuze owed much to his choice of 
subjects and to his engravers, notably Massard, for 
his treatment was generally in a high degree 
artificial. 

Greville, Charles Cavendish Fulke (1794- 
1865), author of the well-known memoirs, was the 
son of Charles and Lady Charlotte Greville. Having 
been educated at Eton and Christ Church, he was 
appointed private secretary to Earl Bathurst at 
the age of twenty. In 182i he became Clerk of the 
Council in Ordinary, an office which he held till 
1860. In the discharge of his duties he not only 
saw much of Court life, but was brought into con- 
tact with the leading statesmen of both parties. 
Thus the Diary , in which he recorded his experi- 
ences, and left in the hands of Mr. Henry Reeve 
for publication after his death, is a highly im- 
portant historical document. It was given to the 
world in three divisions. The first, dealing with 
the reigns of George IV. and William IV., appeared 
in 1875 ; the second, extending from 1837 to 1852, 
was published ten years later ; and the last, bring' 
ing the memoirs down to 1860, in 1887. 

Grdvy, Francois Paul Jules (1813-91), third 
President of the third Republic, was born at Mont- 
sous-Vaudrey in the Jura. He adopted the pro- 
fession of an advocate, and appeared in many 
political cases as the defender of Republicans. In 
1848 he was returned to the Constituent Assembly, 
where he usually voted with the Extreme Left. He 
was a frequent speaker, and became Vice-President 
of the Assembly. He opposed the designs of 
Louis Napoleon, and after the coup d'etat withdrew 
for a time from public affairs. In 1868, however, 
he returned to the Assembly, and opposed the 
Empire in its last days. In February, 1871, he 
was elected President of the Assembly, and was 
re-elected in 1876, 1877, and 1879. He opposed 
MacMahon as he had Louis Napoleon, and was 
elected as his successor in the presidency of the 
Republic in January, 1879. Though not inspiring 
much enthusiasm, he was re-elected in 1885 by a 
large majority, but resigned in December, 1887, 
owing to the discovery that his son-in-law, M. 
Wilson, had been trafficking in decorations. 

Grey, Charles, 2nd Earl (1764-1845), states- 
man, belonged to a Northumberland family. He 
was educated at Eton and Cambridge. Entering 
Parliament in 1786, he attached himself to the 
party of Fox, and took part in the impeachment of 
Warren Hastings. He gave his support to the 
Society of the Friends of the People, which advo- 
cated Parliamentary reform; but his motion for 
inquiry into the matter in 1792 and 1793, and his 
scheme of reform in 1797, all fell to the ground. 
Meanwhile he maintained a constant opposition to 
Pitt’s Government, and brought forward a motion 
for his impeachment. In 1806 Grey, now Lord 
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Howick, became First Lord of the Admiralty in the 
Fox-Grenville Ministry, a post which he soon ex- 
changed for that of Foreign Secretary, becoming at 
the same time Leader of the House of Commons. 
He succeeded iri passing a Bill abolishing the slave 
trade ; but the difficulties that arose in regard to 
the Catholic Relief question resulted in the fall of 
the Ministry (1807). During the same year he suc- 
ceeded to his father’s earldom. After refusing to 
join Canning in 1827, he became Prime Minister 
and First Lord of the Treasury in the reforming 
Cabinet formed on the accession of William IV. 
The first Reform Bill, brought forward in March, 
1831, was rejected in the Commons ; the second 
passed safely through the new House, which met 
in June, but was thrown out by the Lords in Oc- 
tober ; in 1832 the third was read a second time in 
the Upper House, but, in consequence of the success 
of Lord Lynd burst’s motion to postpone the dis- 
franchising clauses until the enfranchising clauses 
had been discussed, the Ministry resigned. On the 
failure of Wellington to construct a Cabinet, Grey 
returned to office, and on June 4th the Bill was 
accepted by the Lords. Henceforward he found 
himself out of sympathy with the advanced views 
of his more Radical colleagues ; and, after passing 
an Act for the abolition of negro slavery in 
the colonies, he resigned in July, 1834. 

Grey, Right IIon. Sir Edward (b. 1862), 
sat for North Berwick since 1886 ; he was Under 
Foreign Secretary from 1892-6, and in 1905 joined 
the Liberal Ministry as Secretary for Foreign Affairs; 
in 1906 the Liberals won the election, and returned 
to office. 

Grey, Sir George (1799-1882), statesman, was 
a nephew of Earl Grey. Soon after his entrance 
into Parliament (1832) he became Under-Secretary 
for the Colonies (1834-39), and as such delivered 
some forcible speeches in support of the action of 
the Government in Canada and Jamaica. As Home 
Secretary under Lord John Russell (1840-52), he 
showed both firmness and judgment in his method 
of dealing with the Chartist agitation. In 1849 the 
disturbed state of Ireland forced him to introduce 
a Bill suspending the Habeas Corpus Act. After 
holding office as Colonial Secretary under Lord 
Aberdeen (1854), he became Homo Secretary in 
the first and second Ministries of Lord Palmerston 
(1855-58, 1859-65). During this period he intro- 
duced several reforms in matters of prison disci- 
pline, improving the ticket-of -leave system, and 
passing the Prison Ministers’ Bill, which provided 
that Nonconformists should be attended by their 
own ministers. Sir George Grey remained in office 
under Earl Russell, but resigned in 1860. 

Grey, Sir George, K.C.B. (b. 1812), Colonial 
administrator, entered the army in 1829, but retired 
after ten years’ sendee. From 1837 to 1840 he was 
engaged in exploring Western and North-western 
Australia. He became Governor of South Australia 
in 1841, of New Zealand in 1845, and of Cape Colony 
in 1854. During a second residence in New Zealand 
as governor (1861-67) he brought the Maori War to 
a successful termination. He was appointed super- 
intendent of West Auckland in 1875, arid was 


Premier of New Zealand 1877-84. He was very 
successful in establishing friendly relations between 
the natives and the whites. He died in 1898. 

Grey, Henry, 3 rd Earl (b. 1 802 ; d. 1894), eldest 
son of the second Earl, first entered Parliament 
in 1826. He was Secretary for War 1835-39, and 
Colonial Secretary 1846-52. He afterwards opposed 
the Crimean War and the Eastern policy of Lord 
Beaconsfield. He published The Colonial Policy 
of Lord Russell's Administration , his father's 
Correspondence with William 1 V. t etc. 

Grey, Lady Jane (1537-54), was the eldest 
daughter of Henry Grey, Marquis of Dorset. Her 
mother was the Lady Frances Brandon, daughter 
of Charles Brandon, Duke of Suffolk, and Mary, 
sister of Henry VIII. She was born at Bradgate, 
her father’s seat in Leicestershire, and was brought 
up by her parents in a very strict manner. At an 
early age she evinced extraordinary talent, and 
made great progress in Latin, Greek, Hebrew, 
Italian, and French, under her tutor, Aylmer, after- 
wards Bishop of London. She was also a skilled 
musician. Roger Ascham has left a well-known 
description of her home-life, telling how he found 
her reading Plato in solitude while the rest of the 
family were hunting in the park. After her father’s 
elevation to the dukedom of Suffolk (1551) she 
passed much of her time at court. During Edward 
VI. ’s last illness the crafty John Dudley, Duke of 
Northumberland, formed a scheme for securing the 
succession to his own family by uniting the Lady 
Jane to his fourth son, Lord Guildford Dudley. 
The marriage was solemnised in May, 1553. By 
exciting Edward’s religious prejudices, North- 
umberland succeeded in inducing him to name Jane 
his successor ; and on July 9th, three days after his 
death, she was proclaimed queen, much against 
her own will; but the people remained loyal to 
the Princess Mary, and after a nominal reign of 
nine days Jane was placed in the Tower. After 
remaining there for four months she was beheaded, 
together with her husband, on Tower Hill. 

Greyhound, a large variety of the domestic 
dog, and one of the oldest forms, for it is figured on 
Egyptian monuments that are about five thousand 
years old. Greyhounds hunt by sight, and have 
long been bred for speed for coursing (q.v.), and to 
this quality, and in a less degree to courage, due to 
a strain of bull-dog blood, everything else has been 
sacrificed. A greyhound should stand about 24 
inches at the shoulder ; the head should be wide 
and flat with powerful jaws, the eyes dark and 
bright, the ears small and fine, the neck long and 
muscular, the shoulders sloping and very muscular, 
the chest deep and wide, the back square, beam- 
like, and long ; the loins well-developed, the fore- 
legs well set under the body, the feet rounded with 
large soles, the hind-legs well bent at the hocks, 
and the stern fine, long, and curved. The usual 
colours are black, red-white, brindled, fallow, fawn, 
or a mixture of some of these, but no good dog is of 
a bad colour. 

Greywacke, a half -translation of the German 
grauwacke, the name of a rock, generally grey. 
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though sometimes black or brownish, compact, with 
rounded or subangular grains and fragments of 
quartz, felspar, slate, etc., in a cement, usually 
siliceous, but sometimes argillaceous, calcareous, or 
anthracitic ; though, when fine-grained, it re- 
sembles crystalline rocks, greywacke is of aqueous 
origin. It is sometimes ripple-marked or sun- 
cracked, being, in fact, a Palaeozoic near-shore 
deposit ; but it is much indurated by pressure and 
often cleaved or otherwise altered. It forms so 
large a part of the Cambrian, Ordovian, and Silurian 
systems (q.v.) that at one time they were known as 
the Greywacke series. 

Gridiron Pendulum is a special form of 
pendulum constructed so that its period of oscilla- 
tion shall be independent of variations in tempera- 
ture. This period depends on the distance of the 
centre of gravity of the pendulum from its point of 
support, and in the ordinary type of pendulum this 
is increased by expansion of the pendulum rod 
when the temperature rises, the effect being to 
make the pendulum oscillate more slowly. In the 
gridiron form, which is due to Harrison, the down- 
ward expansion of the central bar, which may be 
of iron, is compensated by the upward expansion of 
two lateral bars of another metal such as zinc, 
whose expansion coefficient is greater. These are 
supported on a cross-piece fixed transversely at the 
lower end of the central bar. These lateral 
pieces support another cross-piece at their upper 
extremity which may again carry a pair of iron 
bars from which the pendulum bob hangs. If the 
upward expansion of the zinc be not sufficient to 
balance the downward expansion of the iron, further 
addition of pairs of bars of zinc and iron must be 
added till the required ratio between the length of 
iron and of zinc be obtained. The mercurial pen- 
dulum (q.v.), due to Graham, is a much more 
compact arrangement for compensation on the 
same principle. 

Grieg, Edvard Hagkrup (b. 1843), an eminent 
modern composer, who has given a new impulse to 
Scandinavian music. He was born at Bergen, and, 
after studying at the Leipzig Conservatorium and 
at Copenhagen, became director of the Musical 
Association at Christiania in 18(57. His works in- 
clude various orchestral suites, a piano concerto 
with full orchestra, some piano sonatas, duets for 
violin and piano, and some beautiful' songs. He 
visited England in 1889, and died in 1907. 

Grierson of Lag, Sir Robert (d. 1733), was 
steward of Kirkcudbright in the reign of Charles II., 
and distinguished himself by his cruel persecution 
of the Covenanters. 

Griesbacli, Johann Jakob (1745-1812), Ger- 
man theologian, was born in Hesse-Darmstadt. 
He became extraordinary professor of theology at 
Halle in 1773, and in 1776 ordinary professor at 
Jena, where he was afterwards rector. His chief 
work was his critical edition of the New Testament, 
which appeared in 1774. 

Griffin, a fabulous monster, described by Ctesias 
as a four-footed bird, dwelling in the mountains of 
India, of the size of a wolf, but with legs and claws 


like a lion. The feathers on the body are black, but 
those on the breast are red. In heraldry it is 
usually described as half-eagle and half-lion. It 
is composed of the head, neck, wings, legs and 
talons of the former, conjoined to the body, tail, 
and hind legs of the latter ; but the head, unlike 
that of the eagle, is adorned with a pair of ears. 
It probably owes its origin to the ancient armorial 
practice of dimidation. It occurs in heraldry in 
most of the ordinary positions of the lion, but when 
the griffin is placed in the position known as 
“rampant,” it is then always termed “ segreant .” 
The sex of this creature is not determined, but 
there exists in heraldry another equally chimerical 
conception known as the “male griffin,” differing 
from the “ griffin ” only inasmuch that it is deprived 
of wings and is adorned with spikes at various 
points about its body. 

Griffin, Gerald (1803-40), a novelist, born at 
Limerick, settled in London in 1823. His novels, 
among which The Collegians (1828) (on which 
was founded the play The Colleen Hawn) was the 
most successful, are now little read. He eventually 
entered the Society of the Christian Brothers at 
Cork. 

Grig. [Eel.] 

Grillparzer, Franz (1791-1872), Austrian 
dramatist, was born in Vienna. In 1813 he entered 
the service of the government, from which he 
retired in 1856, after holding the post of Keeper of 
Archives at the Ministry of Finance for 23 years. 
In 1817 his first tragedy, Die Ahnfrau, was acted 
with much success in Vienna. King Ottocar (1822) 
was also well received, but bis great classical 
dramas Sappho (1819) and The Col den Fleece (1821) 
are not well adapted for the stage. 

Grilse. [Salmon.] 

Grimaldi, Joseph (1779-1837), comedian, the 
son of an Italian dancing-master, was born in 
London. He appeared at Drury Lane theatre 
before lie had completed his second year. His 
Memoirs were edited by Charles Dickens, who 
describes him as “the genuine droll, the grimacing, 
filching, irresistible clown.” 

Grimm, Friedrich Melchior, Baron von 
(1723 1807), a German rna,n of letters, was bom at 
Ratisbon. lie went to Baris as tutor to the Count 
do Schomberg, and there became intimate with 
Rousseau and the Encyclopaedists. His literary 
correspondence with the Duke of Saxe-Gotha and 
other German princes, which grew out of this con- 
nection, displays much critical acumen in its 
judgments on contemporary French literature. In 
1776 Grimm became the minister-plenipotentiary 
of the Duke of Saxe-Gotha in France, and in 1795 
he was employed by Catherine II. of Russia as her 
minister at Hamburg. He died at Gotha. 

Grimm, Jakob Ludwig Karl (1785-1863), 
and Wilhelm Karl (1786-1859), philologists and 
antiquaries, were the sons of a public notary at 
Hanau. The brothers remained together through- 
out almost the whole of their lives. At the univer- 
sity of Marburg, where they studied law, they fell 
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under the influence of Savigny. In 1808 Jakob 
was appointed librarian to Jerome Bonaparte, 
King of Westphalia, who held his court near Cassel, 
and thither he was followed soon afterwards by his 
brother. The natural bent of the brothers towards 
the study of folklore and old legends received a 
fresh impulse from the friendship formed by Wil- 
helm with some of the leaders of the romantic 
school, and in 1812 appeared the Kinder- mid liana - 
Mdrchen , consisting of the fairy tales they had 
collected, mainly in the wild districts in the neigh- 
bourhood. This volume has become a household 
favourite in every country of Europe, and has also 
done much to promote the scientific study of folk- 
lore. Jakob was present as Secretary of Legation 
at the Congress of Vienna, and in 1815 was sent to 
Paris to recover the MSS. and art treasures stolen 
by the French. In 1810 lie became second librarian 
In the Ciissei museum, where his brother already 
held a post. Here they remained until 1828, pub- 
lishing their collection of German Sagas in 1810-18. 
In 1819 appeared the first volume of Jakob’s Ger- 
man Grammar , the second edition of which (1822) 
contained the enunciation of Grimm’s law (q.v.). 
In 1828 the brothers removed to Gottingen, Jakob 
as Professor of German Literature, Wilhelm as sub- 
librarian. Jakob’s German Mythology was pub- 
lished in 1835. In consequence of their protest 
against the unconstitutional measures of King 
Ernest Augustus, they were banished from Hanover 
in 1837. In 1840 they were invited to Berlin. 
They now undertook the gigantic German Dictionary 
which is still incomplete. Jakob’s Grammar and 
Mythology were epoch-making works in their re- 
spective spheres. Of Wilhelm’s independent writ- 
ings the most important was the German Heroic 
Sagas (1829.) 

Grimm’s Law, the law regulating the inter- 
change of consonants in the Aryan languages (q.v.). 
Though to some extent anticipated by Bask and 
others, the discovery was first embodied in a definite 
law by Jacob Grimm in the 2nd edition of his 
German Grammar (1822). The rule is that an 
aspirate in Sanskrit, Greek, Latin, Keltic, Slavonic, 
and Lithuanian corresponds to a flat mute in the 
Low German and Scandinavian and a sharp mute 
in the Old High German and kindred Teutonic dia- 
lectiS ; a fiat mute in Sanskrit, etc., to a sharp mute 
in Low German and an aspirate in High German ; 
a sharp mute in Sanskrit, etc., to an aspirate in Low 
Gorman and a flat mute in High German — as 
exemplified in the following table 


Sanskrit. 

Latin. 

Gothic, 

O. II. Gar. 

English. 

dhvftra 

fores 

daur 

tor 

door 

dasau 

decern 

taihuii 

zehan 

ten 

tvam 

tu 

thu 

du 

thou 


The law applies equally to dentals, labials, and 
gutturals. It does not always hold good, as 
it may be interfered with by the action of 
other laws. Dr. Morris in his English Accidence 
remarks that “no satisfactory explanation has yet 


been given of this permutation of consonants 
throug hout the Indo-European family of languages.’ 1 

Grimmelshausexi, Johann Jakob Chbistof 
von (d. 1676), a German novelist, whose works 
give a vivid impression of the social condition of 
Germany after the close of the Thirty Years' War. 
Grimmelshausen had himself served in the war, and 
afterwards strolled from place to place, finally 
settling down as bailiff to the Bishop of Strasburg. 
His materials were thus largely drawn from his 
own experience. His best work is his Simplicis - 
simus (1669). 

Grimsby, Great, a Parliamentary and muni- 
cipal borough, seaport, and market-town in Lincoln- 
shire, 30 miles N.E. of Lincoln. It is situated at 
the mouth of the Humber, about 7 miles from the 
North Sea. The town, as the name denotes, dates 
from the period of the Danish occupation. It was 
a thriving port as far back as the reign of Edward 
III., and contributed ten ships to the siege of 
Calais. Since the construction of the new docks 
in 1849-58 it has become the chief fishing centre on 
the east coast. Cod and herrings are conveyed in 
large numbers to the great manufacturing towns by 
means of the Great Northern and the Manchester, 
Sheffield, and Lincolnshire railways. The inhabitant s 
are also engaged in ship-building, and there are tan- 
neries, breweries, and ropewalks. Pop. (1901), 63,138. 

Grindal, Edmund (1519-83), Archbishop of 
Canterbury, was born in the parish of St. Bees, 
Cumberland. He was educated at Cambridge, 

! where lie became fellow (1538) and vice-master 
(1549) of Pembroke Hall. He remained in Germany 
during the reign of Mary. In 1559 he was ap- 
pointed Bishop of London, whence he was trans- 
lated to York in 1570 and to Canterbury in 1575. 
In 1577 he was suspended for refusing to prohibit 
44 prophesy ings,” — i.e, meetings of the clergy for the 
purpose of expounding the Scriptures— but he was 
reinstated the year before his death. 

Grindelwald, a valley of Switzerland in the 
Bernese Oberland, 36 miles S.E. of Berne. The 
valley, famous for its beauty, lies at the foot of the 
Eiger, Mettenberg, and Wetterhorn mountains, 
and forms the approach to the Upper and Lower 
Grindelwald glaciers. 

Gringoire, Pierkk (d. 1544), a French poet, 
said to have been .born at Caen. He was the chief 
member of the theatrical company called “ Enfants 
sans Souci,” but his later poems deal with religious 
themes only. His chief compositions were Le Jeu 
dn Prince des Sots , a satire against Pope Julius II. 
(1511), Les Follcs Enterprises, allegorical pieces in 
which he sets forth the abuses in Church and 
State, La Chasse du Cerf des Cerfs, a political 
satire, and the Mystbre de Monseig?ieur Saint-Logs. 

Griping. [Cone.] 

Griqualand, the name of two British pos- 
sessions in South Africa, so called from the Griquas, 
a mixed race sprung from the Dutch and Hotten- 
tots. Gbiqualand West has formed a part of 
Cape Colony since 1880. It is bounded by Bech- 
uana Land on the N., the Orange Kiver Colony 
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on the E., the Kalahari desert on the W., and the 
Orange River on the S. The diamond-fields have 
been worked continuously since their discovery in 
1867, and are still a source of great wealth. 
Griqualand East, situated between Kaffraria and 
Natal, was annexed to Cape Colony in 1875. It is 
governed by a chief magistrate with nine assistants. 

Griqu&S, a Hottentot people, South Africa, with 
a large strain of Dutch blood, hence called 
Baastards by the Boers. There are two divisions, 
those of Griqualand West and Griqualand East, 
both now comprised within Cape Colony, and sub- 
ject to British administration. At the beginning of 
the eighteenth century they already formed numer- 
ous tribal groups settled in the Roggevelde uplands, 
from which they were driven beyond the Orange 
river by the English settlers about the year 1820. 
Here some established themselves in the present 
district of Griqualand West, while others moved up 
the right bank of the Orange, and in 1852 crossed 
the Drakenberg range and settled under their 
leader, Adam Kok, in the district of Kafirland, 
south of Natal, now known as Griqualand East. 
They are a harmless, industrious people, mostly 
Christians of Dutch speech, but physically of unmis- 
takable Hottentot type. (Livingstone, Missionary 
Travels, 1852; Silva White, Handbook of South 
Africa, 1880.) 

Griselda. The story of “patient Grisild,” 
immortalised by three great writers of the 14th 
century, cannot be traced farther back than 
Boccaccio. In the Decamcrone it is the last tale 
told on the 10th day, thus closing the series. In 
or about 1373 Petrarch wrote his I)e obedient ia et 
fide uxoria Mythologia, with a prefatory letter of 
admiration addressed to Boccaccio. Chaucer closely 
follows Petrarch, whose version differs in some 
respects from that of Boccaccio. As Petrarch was 
in the habit of narrating the story in conversation, 
Chaucer may have learnt it from him orally during 
his visit to Italy in 1373 as well as from his written 
version. So much at least may be gathered from 
the allusions to Petrarch in the prologue to the 
Clerhes Tale. Moreover, the mention of Petrarch’s 
death as a recent event, as well as other internal 
evidence, shows that the Clerltes Tale was written 
a considerable time before it was embodied in the 
Canterbury Tales. The Clerk tells how Griselda, 
the daughter of a humble retainer of the Marquis 
of Saluzzo, won that lord's affection by her maidenly 
virtue and her loving care of her aged father ; how 
when he was importuned by his vassals to marry, 
Griselda became his bride ; how to test her con- 
stancy he deprived her of her children and sent 
her home in disgrace, and how, when she remained 
true to him through all, he received her back with 
the assurance that he indeed possessed the model 
of a perfect wife. Among other versions of the 
tale may be mentioned Le My store de Griselidis , 
acted in Paris in 1393, the prose version in lx 
Mcnagier de Paris of about the same date, Lydgate’s 
mention of Griselda in the Temple of Glass , several 
English ballads, and two plays of the 16th century, 
including one by Dekker, Chettle, and Haughton. 


Grisi, Giulia (d. 1869), operatic singer, was 
born at Milan in or about 1810. After performing 
with success at Florence, Pisa, and Milan, she 
made her debut at Paris in 1832 as Semiramide in 
Rossini’s opera. In 1834 she appeared in London, 
which henceforward became her home. Among 
her chief roles were Adalgisa in Norma, Desde- 
mona in Otello, and Amina in La Sowiambula . 

Grison ( G allot is vittata), a large South Ameri- 
can weasel lighter on the upper than on the under 
surface. 

Grisons, GraubDndbn, the largest and most 
easterly of the Swiss cantons, lies between Tyrol 
on the north and Como and the Valtelline on the 
south, and is 80 miles in length by 45 in width, and 
contains 2,963 square miles Most of the canton 
belongs to the Alpine region formerly known as the 
Rhnetian Alps, and, except in the valley of the 
Rhine and in the valleys upon the Italian side, has 
a thoroughly Alpine climate and scenery, about 
one-tenth of the surface being occupied by glaciers. 
There are five groups of glaciers, one of which con- 
tains the chief source of the Rhine. The principal 
valleys are the Engadine, or Upper Inn valley, and 
the Vorder and Hinter Rheinthaler, which latter, 
with side valleys opening from them, form the 
Upper Rhine basin. There are also the valley of 
the Upper Inn, and the Italian river valleys of 
Misocco, Bregaglia, and Poschiavo, which are more 
or less fertile, the most fertile regions being the 
Priittigau and the Rheinthal below Ilanz. The 
Rheinthal below Chur produces good wine, and the 
Italian parts produce maize and chestnuts, and the 
other ordinary produce of the region, and the 
Poschiavo valley produces good tobacco. There is 
also some export of Valtelline wines. The scenery 
of the inner regions is wild, and there are some 
lofty points, Piz Bernina rising to a height of over 
13,000 feet. The Upper Engadine and Davos are 
coining into vogue as health-resorts for consumptive 
patients, the dry clear air being very beneficial in 
cases of this sort. Mineral springs are numerous. 
In the upper regions crops ripen with difficulty or 
not at all, but there is an abundant hay-harvest, 
and the forests are a source of wealth, while tho 
pastures support many cows on the lower slopes 
and sheep upon the upper. There are several good 
and long-known passes through the Rhaitian Alps. 
‘In many parts the Romanisch dialect — probably 
a relic of the lingua rustica of Rome — is spoken, 
though German is generally understood. Many of 
the inhabitants migrate to other parts of Europe 
to swell the great army of Swiss confectioners and 
caf5 proprietors, but usually return when they have 
acquired a competence. 

Grit, a coarse-grained sand or, more often, 
sandstone. The Silurian grits of Denbighshire and 
of the Coniston district and the Millstone grit of 
the Middle Carboniferous are well-known examples 
of this rock. 

Grizzly Bear ( Ursus ferox ), from the Rocky 
Mountain region, the most carnivorous and ferocious 
species of the genus. The fur is dark brown, and 
adult males attain a length of nearly nine feet. 
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Groat, a mediaeval coin worth fourpence. The 
name is derived from the old Low German word 
qrote , “ great/' which is said to have been used in 
the first instance to describe certain coins of 
Bremen of a larger size than was usual. The first 
English silver groats were coined in the reign of 
Henry III, The coinage ceased in 1662. 

Grodno, a western government of Russia, lying 
between lat. 52° and 54° N., and long. 23° and 26° E., 
having Wilna to the north, Minsk to the east, 
Volhynia to the south, and the old kingdom of 
Poland to the west, and containing about 15, (XK) 
square miles. The region consists for the most 
part of an alluvial sandy plain, in places swampy, 
in others covered with pine-forests, ill-fitted for 
the growth of fruit or vegetables, but producing 
fair crops, cattle, and bees ; and there is a not 
inconsiderable export of grain, wool, cotton, and 
timber. The climate is misty, damp, and cold. 
One of the forests is said to contain bison. The 
principal rivers are the Niemen, Narev, Bobia, and 
Bug, and there are many canals. The town of 
Grodno, on the right bank of the Niemen, is the 
seat of the provincial government, and has a fine 
government office, and two palaces of the Kings 
of Poland. Here it was that the last King of 
Poland abdicated. There is railway communica- 
tion with St. Petersburg, Moscow, and Warsaw. 

Grog, in the navy, a mixture of spirit and water, 
served out in that form to prevent intoxication. 
The proportion, if the spirit be rum, is usually two 
parts of water to one of rum. Grog probably takes 
its namo from Admiral Vernon, who introduced the 
practice of mixing, and who was known in the 
service as “ Old Grogram.” 

Grolier, Jean (14 79-1565), was a noted 
French book-collector. He accompanied the army 
of Francis to Italy, and did diplomatic service at. 
Milan and Rome. His library, which was scattered 
about the middle of the 17th century, numbered 
about 3,000 well-chosen books, bound in the special 
style known by his name, and some 350 of those 
have been recovered. 

Gromid®, a family of Foraminifera, which arc 
provided with a horny or chitinous shell (or test) ; 
there is an aperture at one or both ends for the 
protrusion of the pseudopodia. 

Groningen, a town and province of the Nether- 
lands, at the junction of the Hunse and the Aa, 
and nearly 50 miles east of Harlingen. The old 
town is surrounded by a ditch, crossed by eighteen 
bridges, and there are several open spaces, the 
largest of which is the Breedemarkt. Five of the 
principal streets are named after old local families. 
Among the chief buildings are a town hall, pro- 
vincial administrative offices, a well-appointed 
university, and twelve churches, the chief of which 
are St. Martin’s, the Aa church, and the New 
Church, and an institution for the deaf and dumb. 
There is a good trade, and among the industries 
are cotton and woollen-weaving, flax-spinning, rope, 
salt, beer, vinegar and soap-making, and gold and 
silver-working. The town is of great antiquity. 


Gronovius, Jakob (1645-1716), was a Dutch 
scholar, born at Deventer and educated at Leyden. 
He afterwards visited England, and collated MSS. 
at Oxford and Cambridge. In 1679 he edited 
Polybius, and then visited France, returning later 
to Leyden, and then going to Spain and Italy, in 
which country he did professional work for two 
years at Pisa. He then returned to Deventer, but 
was shortly made professor at Leyden, where he 
passed the rest of his life. Besides his chief work, 
Thesaurus antiquit atum Gnecarum , he edited many 
of the classical authors. 

Gros, Antoine Jean, Baron (1771-1835), 
was a French painter who occupied in art an in- 
termediate place between tlie classical and the 
romantic schools. He was born at Paris, where 
his father was a miniature painter, and in 1785 
began to study under David. He was with Napoleon 
in Italy, and one of his subjects was Napoleon on 
the bridge at Areola. His principal works were 
Les Pest (fere's de Jaffa , The Battle of Aboukir , and 
The Battle of Enjlau , and he had many pupils in 
his palmy days. Latterly his work fell off in 
quality, and eventually he committed suicide. 
Napoleon made him baron of the Empire. 

Grosbeak, a name for any finch of the genus 
Coccothraustes, from the size of the bill. The 
Hawfinch (q.v.) is a good example. The term is 
also applied to the Cardinal (q.v.). 

Grose, Francis (c. 1731-1791), an English 
antiquary, was born at Greenford in Middlesex, 
where his father, of Swiss extraction, was a jeweller. 
He studied art, and his first drawing of note was 
entitled High Life below Stairs. In 1769 he began 
to exhibit tinted and other drawings at the 
Academy, many of them being architectural, and 
illustrated many of his own works. In 1757 he 
became Richmond herald, and in 1757 F.S.A. He 
was also adjutant of the Hants militia, and at a 
later period captain and adjutant in the Surrey 
militia. In 1787 he published Antiquities of 
England and Wales, and in 1789-91 Antiquities of 
Scotland. His visit to Scotland made him acquainted 
with Burns, who alluded to him in “ A chiel’s 
amang you taking notes, and faith he’ll prent ’em,” 
as well as in other poems. A projected work on 
the antiquities of Ireland was cut short by his 
death. He published also many other works. 

Grossetete, Robert (d. 1253), was a Bishop of 
Lincoln (1235-53) noted for his reforming zeal and 
his energetic qualities. He was of humble birth, 
and was educated at Oxford and perhaps at Paris 
becoming in 1224 rector of the Franciscans at 
Oxford. He was renowned as a preacher and an 
exponent of Aristotle. He held many preferments, 
but in 1231 resigned them all save a prebend in 
Lincoln cathedral. There was a difficulty about 
the place of his consecration in 1235, Reading being 
finally chosen for it. He at once set about visiting 
and reforming his diocese, being especially severe 
upon the monasteries. He was present at the sign- 
ing of the Great Charter, and in 1239 he quarrelled 
with his Chapter as to his right of including them 
and their patronage in his visitations. This point 
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was decided in his favour by the Pope, but he soon 
became involved in a quarrel with the Abbot of 
Westminster, another with the king, and another 
with the Chapter of Canterbury as to their powers 
during a vacancy of the archiepiscopal throne. In 
1244 he laid the foundation of the exceptional 
judicial powers of the Chancellor of Oxford. In 
his quarrels he appealed to the Pope, and during a 
visit to his Holiness at Lyons he inveighed in a 
sermon against the corruption and venality that 
prevailed at the Papal Court. There is a notable 
letter of his extant in which he temperately, but 
firmly, refused to obey the Pope on a matter where 
he thought the latter was in the wrong. He left 
behind him many works both philosophical and 
scientific. Froude has drawn a good picture of him 
in his Short Studies. 

Gro sventre s (“Paunch ”),the Franco-Canadian 
name of the Hidatsa branch of the Minnetaree 
Indians, and applied generally to all the Minne- 
tarees. These are the Fall Indians of English 
writers, who formerly ranged from the Upper 
Missouri to the South Saskatchewan river. They 
appear to be most nearly related to the Upsarokas 
(Crows) of the Yellowstone basin, who are a branch 
of the Dakota family; but by some ethnologists 
they are classed with the Arapahoes, who are an 
outlying branch of the Algonquin stock. They 
are now either extinct or grouped in reservations 
with other broken tribes ; but the name survives in 
the Grosventres river, southernmost of the three 
head streams of the South Saskatchewan. 

Grote, George, D.C.L., LL.D. (1794-1871), a 
noted historian and philosopher, was born near 
Beckenham, his grandfather being a German from 
Bremen who established himself first as a merchant, 
then as a banker, in London. George Grote was 
educated first at Sevenoaks and then at Charter- 
house, where he had for contemporary Connop 
Thirlwall, though their friendship did not begin 
till a later period. At the age of 16 he had to enter 
his father’s bank, but continued his classical studies, 
to which he was devoted, and gave much attention 
also to German, political economy, music, and 
philosophy. In 1820 he came under the influence 
of the Bentham-Mill school of thought, an influence 
which had a great effect in moulding his own 
views, while he in his turn exercised much influence 
upon John Stuart Mill. In 1821 he wrote a pamph- 
let upon Parliamentary Reform, and in 1822 An 
Analysis of Natural Religion upon the Temporal 
Happiness of Mankind, which was in a great 
measure founded upon some MSS. of Bentham. In 
1820 he had already taken up the idea of writing a 
history of Greece, and in 1826 an article of his in 
The Westminster Review upon Mitford’s History of 
Greece foreshadowed his line of treatment. Mean- 
time, he, with Mill and others, was greatly interested 
in the project of founding a London University, 
though there was some friction between him and 
them as to filling the professorial chairs. In 1830 
he was in France and displayed practical sympathy 
with the revolutionary cause. In 1831 he wrote a 
further pamphlet on Parliamentary Reform, and 
being returned to the House of Commons, sat 
108 


during three Parliaments, showing himself an 
ardent advocate of the introduction of the Ballot, 
as well as other points of reform. In 1843 he 
finally left the bank, and devoted himRelf to the 
great work of his life. The first two volumes of 
his history appeared in 1846, and the twelfth and 
last in 1866. This history came as a revelation to 
many, not only for the clearness and occasional 
grandeur of its style, but also for the new points of 
view which it took and for its marvellous insight 
into the problems of ancient Greek life and the 
methods of their settlement. Some difficulties of 
Swiss political life and their result in the “ Sonder- 
bund,” and the similarity between them and those of 
ancient Greek politics, had led in 1847 to the publi- 
cation in the Spectator of Seven Letter's upon Recent 
Politics in Switzerland. In 1866 he published his 
second great work on Plato and the Other Compan- 
ions of Socrates , and endeavoured to complete his 
estimate of Aristotle, but failure of health and death 
prevented this. It was published posthumously. 
He showed his regard for the new London University 
by liberal endowment. 

Grotefend, Georg Friedrich (1775-1863), 
a German scholar, noted for his researches into 
cuneiform inscriptions, was born at Miinden in 
Hanover, and educated there and at the university 
of Gottingen. His treatise on Universal Writing 
brought him into notice in 1799. He was well-read 
in Latin and Italian philology, and published a 
revised Latin Grammar, deciphered some Umbrian 
fragments, a treatise on Bactrian coins, and a work 
upon ancient Italy. It was in 1800 that he laid 
the foundations of modern progress in deciphering 
the cuneiform inscriptions by discovering that they 
were Persian, that there were three types of 
character, one of which was the key to another, 
and that they were written from left to right. 

Groth, Klaus, a Platt-Deutsch writer, was 
born in Holstein in 1819. For a time he taught in 
a school of his native place, but later travelled in 
Germany and Switzerland, and in 1866 became 
professor of German language and literature in 
Kiel University. Among his chief works were 
a poem, Quickoorn, a collection of poems in the 
Ditmarsh dialect (1852), prose stories of village 
life, and rhymes for children. He also wrote 
■poems in Hoch-Deutsch. 

Grotins, Hugo (1683-1645), a Dutch con- 
troversialist and writer upon international law, 
was born at Delft, where his father was a lawyer. 
He was astonishingly precocious in intellect, and 
at the age of fifteen accompanied the Grand 
Pensionary and the Count of Nassau on an embassy 
to France. He studied here for a year, and, re- 
turning to Leyden, became a Doctor of Law, and 
an advocate. He was an adept in Latin verse- 
writing. In 1603 he beoame historiographer to the 
United Provinces, and a question which arose in 
the Dutch East Indies as to an alleged act of 
piracy in waters that the Portuguese claimed as 
their own property led to his writing a treatise, Re 
Jure Praia, which, though not published till the 
resent century, was the undoubted forerunner of 
is later ahd widely-known work. In . 1610 he 
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published De Antiquitate Rdpublica Batata, 
and was shortly afterwards Pensionary of Rotter- 
dam. In 1613 he formed one of a deputation to 
England* to discuss some questions that had arisen 
between the two nations. In 1617, being involved 
in the theological dispute then raging between the 
Arminians and Calvinists, he came into collision 
with the supreme authority, and was sentenced to 
imprisonment in a fortress for life. By the aid of 
his wife he escaped in a chest which was used to 
bring and take away his books, and went to Paris, 
where in 1626 he wrote his celebrated treatise, De 
Jure Belli et Paris, which may be looked on as the 
foundation of the principles of the law of nations, 
since then developed and systematised by Twiss, 
Heffter, and others. At a later period Grotius was 
appointed Swedish ambassador at the Court of 
France. There are many other works of his extant, 
but It is to his treatise on international law that 
he owes most of his reputation. 

Grotthi&ss Theory, in Electricity, is a sug- 
gested explanation of the actions that take place in 
an ordinary battery. Given two dissimilar sub- 
stances such as zinc and copper placed in a 
conducting liquid such as sulphuric acid, the 
theory is that under the action of the opposite 
electricities that are induced on the different 
metals, the molecules of the conducting liquid have 
each a constituent that is attracted towards one 
pole and another constituent attracted towards the 
other pole. When the circuit is closed by the poles 
being connected by an external conductor, this 
tendency for the molecules of liquid to become split 
up is partially satisfied. Hydrogen in the acid 
solution is attracted towards the copper, and oxy- 
gen, the other constituent of the water, is attracted 
towards the zinc. Not that hydrogen atoms stream 
in a free state through the liquid towards the cop- 
per pole and oxygen towards the zinc pole ; but as 
soon as a molecule of water .near the zinc is split 
up into its constituents, hydrogen remains there 
and oxygen combines with a molecule near it, 
throwing out a previously combined molecule of 
hydrogen. This seizes the oxygen from a complete 
molecule near and sets free another molecule of 
hydrogen. Thus the only free constituents exist at 
the poles. The theory is rather mechanical, and 
differs essentially from the modern idea of dis- 
associated constituents (or ions) in the liquid 
conductor of electricity. 

Grouohy, Emmanuel, Marquis de (1766- 
1847), a French general who, entering the army at 
fourteen, took part in the VendSan campaign, and 
was appointed second in command to Hoche in the 
Irish expedition. He saw much service in Italy, 
and fought in most of the battles of the German 
campaign, one of his chief feats being the covering 
of the retreat at the battle of Leipzig. He joined 
Napoleon after the latter’s escape from Elba, and 
defeated Bliicher at Ligny. After Waterloo — 
which some of his enemies declared to have been 
lost through his mistake — he conducted the army 
back to Paris, and then went to America till 1819. 
In 1831 he returned to France, and was reinstated 
in his military rank. 


Gro undling , a popular name for the spinous 
loach ( CvHtis tania), from its frequenting the 
muddy bottom of rivers. It is distinguished from 
the loach (q.v.) by its long, compressed body, and * 
the bifid erectile spine below the eye. 

Ground-nut, Earth-nut, Monkey-nut, or 
Pea- nut, the short, oblong, cylindrical pod of an 
annual leguminous plant of tropical and sub-tropical 
countries, Arachis hypcgaa , After flowering, the 
flower-stalk bends down and buries the young pod, 
which ripens under ground. It has a reticulate 
surface, and contains one or two seeds. In sandy 
soil this plant will yield from thirty to thirty-eight 
bushels of nuts per acre. The seeds taste like 
almonds, and are largely eaten in many countries, 
over three and three-quarter million bushels being 
raised annually in the southern United States. On 
pressure the seeds yield a large quantity of a bland, 
yellowish, non-drying oil, an excellent substitute 
for olive oil. The nuts are largely imported to 
Marseilles for their oil, chiefly from the west coast 
of Africa, about 90,000 tons being received annually. 
They are familiar to English children as “ monkey- 
nuts ” and to Americans in “ pea-nut candy.” 

Ground Pigeon, a somewhat loose name for 
birds of the genus Goura (q.v.). 

Ground Sent is the rent reserved by a lessor 
on a grant of lease. It is usually of small amount, 
the lease being granted for a period of ninety-nine 
years upon the understanding that the lessee (the 
builder) shall within a fixed time erect upon the 
ground one or more messuages of a specified de- 
scription. When these messuages are built they 
are sublet to occupants or others, who pay an 
increased rent estimated to repay the lessee with a 
profit. The builder’s rent, viz. that which he pays 
to the ground landlord, is termed the ground rent 
The ground landlord is entitled under the statute 
4 Geo. II., c. 28 to distrain on the premises for the 
rent, so that it is quite possible that the occupying 
tenant may have to pay this in addition to his 
occupation rent unless proper precautions be taken. 

In the sub-lease there should be a covenant on the 
part of the sub-lessor (that is, the holder of the 
original lease) to indemnify his lessee from such 
payment and to produce receipts from time to time 
verifying the payment of the ground rent. Also 
where several houses are comprised in one lease 
and then separately sub-leased the whole property 
is subject to the original ground rent and covenants 
unless the same have been apportioned (that is, 
reserved on each house). This makes the dealings 
with underleases very objectionable and consider- 
ably reduces the value of such property. 

Groundsel ( Senecio vulgaris), a common 
annual weed throughout Europe, whence it has 
been introduced into all temperate climates. It 
belongs to the sub-order Tubuliflore® of the order 
Composit® (q.v.), and differs from closely allied 
forms such as the Cineraria (q.v.) in very seldom 
having any ray-florets. Its branched succulent stem 
grows a foot high, its leaves are irregularly pin- 
natifid, and its heads of yellow florets are small. 

It is gathered as food for cage-birds. A fungus 
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which attacks it, Coleosporium senecionis, proves to 
be only a stag# in the life- history of Peridermium 
pint, the pine-blister, a serious disease of the leaves 
1 and bark of pine trees. 

. Ground Squirrel. [Chipmunk.] 

Grouse, & book name for birds of the sub- 
family Tetraonidse, from the northern parts of 
both hemispheres, distinguished from their allies 
the partridges in having the legs and toes feathered 
and the nostrils covered by a soft feathered skin. 
The males of some American species have a large 
dilatable sac on each side of the neck, by means of 
which the love calls are produced in the breeding 
season, while in other forms the same purpose is 
attained by the “ drumming ” made by the rapid 
motion of the wings. Of the type genus Tetrao, 
two species are British ; the Blackcock and the 
Capercailzie (both which see). The grouse of 
British sportsmen — the Red Grouse of naturalists 
( Lagopus scoticus), of the same genus as the Ptar- 
migan (q.v.), is a native of the moors of the north 
of England and the lowlands of Scotland, but is less 
common in Ireland. The adult male bird is about 
sixteen inches in length and the female somewhat 
smaller. The plumage, consisting of shades of 
brown, with white and black markings, is eminently 
protective, and varies considerably according to 
the nature of the country which the birds frequent. 
They are generally ground birds, but instances of 
perching in trees are on record (Field, December 
17, 1892). They feed on berries and seeds, heather 
tips, leaves, and the like. The nest is a slight 
structure, and usually contains from eight to ton 
yellowish eggs with reddish-brown markings. 
Grouse shooting in Britain commences on August 
12, and closes on December 11. The grouse- 
disease has been attributed in turn to over-preserva- 
tion, to the destruction of raptorial birds on the 
moors to such an extent that sickly game-birds 
survive and spread infection, and to the presence 
of a small nematoid worm akin to, if not identical 
with, that which causes gapes in chicken. The 
Willow Grouse (L. albus ), common over the north 
of Europe, resembles the Ptarmigan in plumage, 
and, like that species, becomes white in winter. The 
Ruffed Grouse constitute the genus Bonasia in 
which the lower part of the legs is destitute of 
feathers and the plumage on each side of the neck 
erectile. Beside B. unibellus , which runs into 
several varieties, the chief American forms are the 
Sharp-tailed Grouse (Pediaecetes phasicmellus ), with 
white, black, and brownish-yellow plumage, har- 
monising with the colour of the soil; the Prairie 
Hen, Prairie Chicken? or Pinnated Grouse (Cupi- 
donia cupiclo ), with two erectile tufts in the nape, 
and a dilatable air-bladder in shape and colour 
like a small orange on each side of the neck ; and 
the Cock of the Plains or Sage Cock ( Centrocercus 
wrophasianns), a fine bird, but with flesh of very 
bitter flavour, owing its habit of feeding on the 
wild sage of the western plains. [Sand Grouse.] 

Grove. [Asherah.] 

Grove, Sir George, was bom at Clapham in 
*820. He was trained as an engineer, and took 


part with Robert Stephenson in building the 
Britannia Bridge, and also built some iron light- 
houses in the West Indies. He afterwards became 
secretary to the Society of Arts, and, later, to the 
Crystal Palace Company. He also edited Mac- 
millan's Magazine , edited and partly wrote a 
Dictionary of Music and Musicians , and in 1883 
was knighted and appointed Director of the Royal 
College of Music, being succeeded by Dr. Parry 
in 1894. He also directed his attention to the East 
and Bible history, aiding Dean Stanley in his re- 
searches, and contributing to the Dictionary of the 
Bible. He died in 1900. 

Grove, Sir William Robert, born 1811 at 
Swansea, was educated at Brasenose College, 
Oxford, and was called to the Bar in 1835, was 
appointed Judge in 1871, and retired in 1887. He 
studied deeply electricity and optics, and was for a 
time professor of natural science at the London 
Institution. In I860 he was President of the 
British Association. In 1839 he invented the 
battery which was oalled after him, and he 
wrote on the correlation of physical forces and 
other points of physioal science. He died in 1896. 

Grove Cell is a good form of primary battery 
possessing the advantages of high and constant 
electromotive force and low resistance. Its dis- 
advantages are that noxious fumes are given off' 
when the battery is working and that the cell is 
expensive. It is a double-fluid battery, consisting 
of a zinc plate immersed in dilute sulphuric acid in 
an outer earthenware vessel and a platinum sheet 
in an inner porous pot containing strong nitric acid. 
The zinc, dissolving, causes the production of zinc 
sulphate and hydrogen. This latter gas is pre- 
vented from producing a back electromotive force 
that would diminish the efficiency of the battery, 
by passing through the porous vessel into the nitric 
acic. Here it is oxidised and converted into water, 
nitric oxide gas being evolved at the same time. 
The E.m.f. produced is nearly two volts, and if the 
inner pot be flat-sided and the slab of zinc bent- 
round so as to surround the porous pot, the internal 
resistance of the battery may be made very small. 
Bunsen‘s modification consists of the introduction* 
of a slab of carbon in the place of the platinum- 
sheet. The e.m.f. is a trifle higher, and the cell ia 
much cheaper. 

Growler ( Grystes salmonoides), a food-fish of 
the Perch family from the rivers of the United 
States. It is about two feet long, dark olive above 
and greyish-white beneath. Its name refers to the 
noise it makes when taken out of the water. For 
the same reason sea-perches of the American genus 
Hcemulon are also called Growlers. 

Growth, (in plants) implies the building up of 
new organic substance from the food, a change of 
form, and generally a permanent increase in bulk. 
It may be said, therefore, to begin in the proto- 
plasm. Its pre-requisites are (1) water, to main- 
tain the turgidity of the cells ; (2) a favourabk 
temperature ; (3) a supply of the chemical con* 
stituents of protoplasm, especially carbonaceous 
and nitrogenous matters; (4) and in the case of 
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aSrobiotic plants (q.v.) oxygen for respiration ; or, 
in that of ana$robiotics, fermentable materiaL The 
mere stretching of cells from increasing turgidity 
is not growth ; but when the stretching of cell- 
walls is accompanied by their thickening it be- 
comes permanent, and may well be considered as 
growth. The growth of organs as a whole may be 
mainly considered as either elongation or increase 
in girth. Within certain limits a rise in tempera- 
ture increases the rate of elongation both of shoots 
and roots ; but in nature roots are often so deep as 
to be practically removed from the varying influence 
of the sun’s heat and then grow continuously. 
Light is not essential to growth, but has in general 
a retarding influence, as is seen by the arching of 
the stems of plants in a window towards the light, 
their illuminated sides growing more slowly. The 
entire absence of light, however, stops the chloro- 
phyllian action, and so cuts off one of the main 
sources of plastic or growing material. Growing 
organs seem to possess an inherent rectipetality or 
tendency to grow in a straight line, and any 
heteranxisis or inequality in growth seems to be 
the result of the varying action of external in- 
fluences, especially light, gravity, moisture, and 
contact. From this point of view organs may be 
•divided into those which are cylindrical , with 
radial symmetry , such as roots, shoots, or the 
leaves of rushes and onions, those which are 
bilateral or are flattened vertically , as the leaves of 
Iris, and those that are dorsiventral , or flattened 
horizontally, with a contrasting structure on their 
upper and under surface, as most leaves. The 
first of these groups, from growth taking place 
in succession on every side, exhibits circum- 
nutation , a nodding or revolving spiral growth. 
The second group move their growing points in a 
zig-zag. Dorsi- ventral organs elongate first on one 
surface and then on the other ; but seldom alternate 
the side more than once or twice. When their 
upper surfaces grow faster growth is said to be 
epinastic ; when the lower, hyponastic. Fern- 
leaves, for example, are at first strongly hyponastic, 
and so become rolled up in the bud ; but after- 
wards, becoming epinastic, the leaves unfold. The 
directive influence of light is termed heliotropism 
(q.v.) ; that of gravity, geotropism (q.v.) ; that of 
moisture, hydrotropism. The action of contact is 
especially seen in tendrils (q.v.) and climbing 
plants. Of growth in thickness the most important 
cases are those of roots (q.v.) by means of a peri- 
twwMtrn, -adding to both xylem and phloem intern- 
ally and to the cortical tissue externally ; of the 
stems of Aloe Yucca , Dracaena' , and other arbores- 
cent Monocotyledons (q.v.), in which a pericycle , or 
zone of fundamental tissue, remains merismatic and 
gives rise to new but closed fibro- vascular bundles ; 
and of the exogenous stems of Gymnosperras (q.v.) 
and Dicotyledons (q.v.), in which a cambium zone, 
partly fascicular and partly inter-fascicular in 
origin, gives rise to rings of xylem internally, 
generally annually, and to phloem externally. 

Grub Street, originally a street near Moor- 
fields in London (now Milton Street), where many 
haok-writers and scribblers lived. The term thus 


became applied to this class of persons in their 
collective capacity. 

Grundtvig, Nikolai Feedebik (1783-1872), 
was a Danish poet and politician. He was born at 
Udby, and educated at Aarhuus, entering in 1800 
the university of Copenhagen. He studied Ice- 
landic, and, obtaining an appointment as private 
tutor, he turned his attention to Shakspeare, Schiller, 
and Fichte. He took orders, and wrote some con- 
troversial works, and took an active interest in 
politics prior to the war with Prussia. He came 
to England, and studied Anglo-Saxon, one result of 
this being the publication in 1840 of an Anglo- 
Saxon poem, The Phoenix , with a Danish transla- 
tion. Others of his works are a treatise on the 
songs of the Edda, Northern Mythology (1808), 
Decline of the Heroic Idfe in the North (1809), 
Songs for the Danish Church (1837), and Selections 
of Ancient Scandinavian Verse (1838). 

Gras, Gruidae. [Cbane.] 

Guacharo ( Steatornis oaripensis ), a nocturnal 
fruit-eating South American bird, allied to the 
Goatsucker (q.v.). The total length is about 21 
inches, plumage reddish-brown, deeper above, and 
marked with white spots, some of which are sur- 
mounted by a black line. These birds were 
discovered by Humboldt in 1799 in the cavern of 
Caripe, where they congregate in vast numbers. 
The young are slaughtered for their fat, which, 
when clarified, is used as butter, and will keep good 
for a long period. 

Guadalajara. 1. A province and town of 
Spain in the northern part of New Castile. The 
province contains 4,800 square miles, and, with the 
exception of the north, where are some heights of 
the Guadarrama range, is somewhat level, and 
forms part of the basin of the Tagus, to which 
flow the Henaxes and other tributaries. The soil is 
mostly good, affording pastures on the uplands, oak 
and cork trees on the heights, and in the lower 
parts cereals and other crops— among the pro- 
ductions being silk, saffron, and flax. There is an 
export of sheep, wool, barley, wheat, oil, and wine. 
Iron is worked, and lead is produced in small 
quantity. The town, which is the capital of the 
province, is on a height near the Henares, which is 
crossed by a stone bridge whose foundations are of 
Homan construction. Guadalajara is 38 miles N.E. 
of Madrid, and is supplied with water from a 
Roman aqueduct. There are promenades, many 
churches and convents, a fine ducal 15th century 
palace, and a magnificent burial-place — Panteon — 
of the Dukes of Mendoza. Soap, earthenware, and 
woollen goods are manufactured. The name is 
said to signify “ River of Stones.” 

2. A city of Mexico, 280 miles N.W. of Mexico, 
situated at a considerable height above sea-level, 
and enjoying a good climate. 

Guadalquivir, an important river of Spain, 
well supplied all the year round with water from 
the Sierra Nevada. Rising in the province of Jaen, 
it flows S.W., through Cordova and Seville, and 
then divides Huelva and Cadiz, and falls into the 
Bay of Cadiz, forming in its lower course two 
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islands called respectively Isla Mayor and Isla 
Menor. Of its 374 miles of course, 80 miles, to 
Seville, are navigable. Cordova is another town on 
its banks. With the exception of rapids in its 
passage through the Sierra Morena, the stream is 
slow, and the neighbouring region low and swampy 
and liable to floods. Its tributaries are the Guada- 
joz and Genii on the left bank, and the Guadal- 
imar and Guadiato on the right. It figures largely 
in poetry, as the typical river of Spain. 

Guadeloupe, a West Indian island of the 
Lesser Antilles, 62 miles from Martinique, and 
about 4,000 miles from Brest. It is French territory. 
A salt channel, called “La Riviere Sal£e,” from 
100 to 400 feet wide, separates the island into two 
parts, Grande Terre and Basse Terre. The former 
of these is on the W., and has a length of 28 miles 
from N. to S., with a width of 12 to 15 miles. The 
latter is 22 miles N. to S., and 34 S.E. to N.W. 
By a curious contradiction in terras, Basse Terre is 
hilly and of volcanic origin, and rises to a height of 
4,870 feet, and has many streams which are liable 
to sudden rises during the rain storms. Grande 
Terre, on the other hand, is flat, and water is 
scarce, the inhabitants having to rely upon the 
ponds for their supply. The temperature is gener- 
ally pleasant, but the island is liable to heavy 
storms, and the rainfall is excessive. Among 
the productions are sugar, coffee, cotton, yams, 
bananas, and other tropical fruits, and there is 
some production of tobacco, vanilla, and cloves. 
The town of Basse Terre, situated in the south- 
west portion of the island, is the capital. 

Guadiana (anciently Anas), a river of Spain 
and Portugal, called in its upper course Zancara, 
rises in the E. of the province of La Mancha, and 
flows S.W. to a series of lakes called “ Ojos,” and 
which were formerly regarded as supplying the 
main stream. Then taking the name of Guadiana, it 
flows W. to Badajoz, and then S., forming part of 
the frontier, then through the Portuguese province 
of Alemtejo, then again to the frontier, between 
Huelva and Algarve into the Bay of Cadiz. It is 
navigable for about 40 miles from the mouth, and 
its chief tributaries, all of which are on the left 
bank of the river, are the Javalon, Matachel, 
Ardila and Chanza. 

Gua-hil (Ya-h 0), a primitive people of Cam- 
boja, close to the Siamese frontier, visited for the 
first time by Dr. Harraand in 1877. They are a 
timid, inoffensive people, quite distinct from the 
semi-civilised Bolovens of the same district ; they 
still lead a purely nomad existence, and depend 
entirely on the produce of the chase. 

Guftiacol, a compound of the aromatic or ben- 
zene series, which is found among the distillation 
products of “ guaiacum” and of beech and other 
woods. It is hence one of the chief constituents of 
“ wood tar.” [Creosote.] When pure it is a colour- 
less liquid of specific gravity 1*12, which boils at 
200° C. and possesses an aromatic odour. It has 
the composition C 7 HgO s , its constitution being re- 
presented by the formula C 6 H 4 (OH)OCH 8 , the 


two radicals OH and OCH s being in what axe 
known as the ortho position. [Isomerism.] 

Guaiacum, a genus of tropical American trees 
belonging to the small order Zygophyllaceae. The 
wood of Q. officinale, a native of the West Indies 
and of northern South America, and to a less 
amount that of G. sanctum , a native of Cuba, 
Florida, and the Bahamas, is the lignum vitw of 
commerce, so named from its reputation as a drug. 
The heartwood is of a dark greenish-brown 
colour, and has a specific gravity of 1 333, and 
will therefore sink in water ; it contains 26 per 
cent, of resin and is so hard and cross-grained 
that it cannot be split. The sapwood is pale 
yellow, will float, and contains no resin. The 
wood is used for ship’s-blocks, skittle-balls,, 
mallets, string-boxes, etc. Guaiacum resin , which 
is glassy, brittle, greenish-brown, translucent., 
slightly balsamic and soluble in alcohol, is obtained 
as an exudation from the stems of these trees or by 
boiling the wood. It contains 70 per cent, of guaia- 
conic acid (CagH^O^) and 10 per cent, of guaiaretic 
acid (C 20 Hn 6 O 4 ). It is adulterated with common resin 
and is used as an adulterant of jalap and scammony 
(q.v.). The wood was introduced into European 
medicine by the Spaniards in 1508, but the resin was 
not used until later. 

The officinal preparations of this drug are the 
mixture (dose ^ to 2 fluid oz.) and the ammoniated 
tincture (dose £ to 1 fluid drachm). Guaiacum 
is also a constituent principle of the well-known 
purgative pill known as Plummer’s pill. The drug, 
when taken in small doses, is useful in cases of 
relaxed throat, and of chronic gout and rheuma- 
tism; if administered, however, in large doses it 
has a purgative action. 

Guaicuri (Guachires), a South American 
people, whose territory formerly comprised the 
north-east corner of Venezuela and the adjacent 
island of Margarita. They still form part of the- 
environs of Cumana, but all now speak Spanish, 
and have in other respects conformed to civilised 
ways. They appear to have been of Carib stock, 
with a brown or coppery complexion. Humboldt 
spoke of them at the beginning of the 19th century 
as being, “ next to the Caribs of Spanish Guiana, the 
finest race of men on the mainland.” Several other 
tribes which used to bear the same name were 
formerly scattered over other parts of Venezuela 
and Guiana ; but these all are now either 
extinct or merged in the general Hispano- American 
populations, 

Guainares, an Indian nation of Venezuela, whose 
territory lies in the Upper Orinoco basin about the 
sources of the Matacuni and Padamo rivers flowing 
to the right bank of the main stream. Like their 
Guaharibo neighbours and several other tribes of 
this region, they are noted for their light com- 
plexion, hence grouped by the missionaries amongst 
the Indios Uanoos , or “White Indians.” But the 
colour is not white, but rather a light yellowish 
olive, such as is prevalent amongst the southern 
inhabitants of Spain and Italy. (Humboldt, Melfr 
tion Sistorigue , viii.) 
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GnaipnaayoSy Venezuelan Indians of the 
Amazonas territory, on both sides of the Inirida 
which flows to the right hand of the Guaviare 
affluent of the Orinoco. The Guaipunavos were 
formerly a very powerful nation, ruling over nearly 
the whole of the vast region which now bears the 
name of Amazonas. Later their supremacy was 
disputed by the Maratibanos, who ascended the 
Cassiquiare from the Rio Negro, and in the struggle 
vanquished their renowned chief Cruseru. At pre- 
sent they are confined to the Inirida valley, where 
they beaT the name of Puinabos, evidently a corrupt 
form of Guaipunevos. (Fr. Montolieu in Bulletin de 
la Soc . de Geographic , April, 1880.) 

Gua&, any bird of the genus Penelope, with 
fourteen species, ranging from Texas to Paraguay. 
They are large handsome game birds, closely allied 
to the Curassow (q.v.), from which they chiefly 
differ in having under the throat a patch of naked 
skin that can be inflated at will. They feed on 
insects, fruit, and berries. 

Gnan&CO ( Auohenia huanaeo ), a South American 
ruminant, ranging in small herds over the Andes 
to Patagonia. It is the largest species of the 
genus, standing four feet at the shoulder, and is 
supposed to be the form from which the llama (q.v.) 
is descended. 

Guanajuato, a province in the centre of 
Mexico, with an area of 12,500 square miles. It is 
mountainous in the north, but the south forms part 
of a fertile plain. It is very rich in minerals, gold, 
silver, copper, lead, and quicksilver being obtained. 
Some cattle are also reared, and woollen and cotton 
manufactures have been introduced by foreigners. 
The capital, of the same name, the centre of a large 
mining district, is a handsome town, and has 
among its public buildings the Alhondiga, or public 
granary. 

Guauohes. [Canary Islands.] 

Guanidine, a compound of composition CN 3 H 8 
which may be obtained from guanine (q.v.) by the 
action of oxidising agents. It may also be prepared 
by numerous synthetic reactions which show its 
constitution to be represented by NH : C(NHo) a , so 
that it may be regarded as urea 0 : C(NH a )„ in 
which the oxygen is replaced by the group NH. ’ It 
forms very soluble, deliquescent crystals, which act 
also as a strong base, combining readily with acids. 
A large number of compounds may be' regarded as 
derived from guanidine, some of which are im- 
portant physiologically ; e.g. creatine (q.v.), creat- 
inine, and many of great chemical interest. 

Guanine, a substance which derives its name 
owing to its abundant occurrence in guano. From 
this source it may be obtained by boiling with 
milk of lime, boiling the residue with soda and 
then treating the solution with (1) sodium acetate, 
(2) hydrochloric acid. It is thus obtained as a 
white insoluble powder which forms crystalline 
compounds with both acids and bases. It has the 
composition C 8 H 8 N 8 0, and its constitution appears 
to be that represented oy the formula 
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It is found in the pancreas of some animals, and is 
of much interest and importance owing to its close 
relationship to uric acid , xanthine , caffeine , and 
other animal and vegetable products. 


Guano, the droppings of fish-eating birds on 
rainless or nearly rainless sea-coasts. Besides 
penguins, cormorants, and other birds, seals con. 
tribute to the formation of true guano, and the 
name “bat-guano” has been used for the accumu- 
lated dung of these animals which occurs in many 
caverns in various quarters of the globe. Humboldt 
brought guano from the Chincha Islands of Peru to 
Europe in 1804, and when Liebig called attention 
to its value as a manure in 1840 it became an 
important article of trade ; but the South American 
sources of the supply have been largely exhausted. 
It is also obtained from the Angra Pequena islands, 
off the south-west coast of Africa, and from the 
Kuria-Muria islands, off the coast of Muscat. The 
value of guano as manure depends upon its richness 
in phosphates and nitrogen, the latter occurring as 
urates and ammonium salts which would be dis- 
solved out by rain. It also contains an alkaloid 
guanine (C 8 H 8 N 8 0). The nitrogen, reckoned as 
“ potential ammonia,” varies from 1 to 25 per cent., 
the phosphate from 6 to 56, and moisture from 11 
to 17 per cent. Guano is an actively stimulating 
manure, tending to cause a great production of 
foliage and therefore useful for grass crops ; but, 
mixed with superphosphate of lime, it is also valu- 
able for flowering plants and roots. It is sold by 
analysis, at about £13 per ton for the best qualities. 


Gn&qnes, a South American people of Colombia, 
whose territory comprises the district of Caqueta, 
state of Cauca, watered by the Caqueta, Caguan, 
Putumayo, and other affluents of the Amazons. 
This district is extremely productive, and the natives 
carry on a large barter trade with the surrounding 
civilised communities, exchanging wax, fish and 
other produce for hardware. The Guaques are still 
in a primitive state, fishers and hunters, living in 
wretched hovels of foliage, and wearing no clothes 
except the fono , a narrow loin-cloth worn only by 
the men. Amongst them also prevails the curious 
custom of the couvade (q.v.), which is practised by so 
many wild tribes in both hemispheres. (Lot Jndios 
del Andaqui , Popayan, 1855 — English translation in 
Bulletin of the American Ethnological Society , New 
York, 1860-61.) 


the seeds of Paullinia sorbilis , a native of northern 
and western Brazil, which, though much smaller, 
resemble those of the horse-chestnut, a member of 
the same natural order. They are ground into 
paste and dried into hard round balls. Guarana 
has a bitter astringent taste, and when grated into 
water and sweetened forms a favourite South 
American drink. It contains 5 per cent, of caffeine, 
or five times as much as coffee or mat£, and more 
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than twice as much as tea ; so that for medical pur- 
poses it may be regarded as impure caffeine. This 
alkaloid was previously to 1840 thought to be a 
distinct one, and was named guar amine. 

Guarani, one of the great divisions of the 
American aborigines, who, with the closely allied 
Tupi of Brazil, occupy probably one-half of South 
America. According to some authorities, they form 
the substratum of the whole of the Brazilian 
populations, and their domain also comprises most 
of Paraguay, beside large tracts in Argentina, the 
Guianas, Venezuela, Bolivia, and Peru, with a total 
area of over 3,000,000 square miles, and a pure and 
mixed population of not less than 12,000,000. The 
Guarani language has even a still wider range, for 
it was adopted by the early missionaries as the 
base of the lingoa geral or “ general language,” 
that is to say, the general medium of intercourse 
throughout the greater part of the continent. But 
the Guarini proper, that is, those bearing this name, 
meaning “warrior,” or “painted” (comp, the ex- 
pression “war-paint”), are not numerous even in 
Brazil, where they are represented only by variour 
small groups numbering altogether not more than a 
few thousand souls. In several districts they have 
been settled by the Brazilian Government in aldeias 
(villages or reserves), where they cultivate a little 
land and occupy themselves with various house 
industries. These are all classed as viansos (“ tame ” 
as opposed to the wild tribes), and are for the most 
part nominal Christians. During the early days of 
the Portuguese occupation, numerous alliances were 
formed between the white settlers and the Guarani, 
whose descendants, the vigorous and enterprising 
Mamelucos , have done more than all the whites 
together for the exploration, conquest, and settle- 
ment of the inland regions of Brazil. [Mamelucos.] 

In Bolivia also, where the Guarani arrived towards 
the end of the sixteenth century, and where they 
occupy the spurs of the Andes in the provinces of 
Cochabamba and Tarija, their crossings with the 
Spaniards have produced a strong and handsome 
race whose language is generally, if not entirely, 
Spanish. Physically, the full-blood Guarani, those 
especially of Paraguay, where they still form the 
bulk of the population, and where their language is 
universally spoken, are characterised by short, stout 
figures, round face, low forehead, with slightly ob- 
lique eyes and a brownish-yellow complexion, giving 
them a distinctly Mongolia expression. Under the 
theocratic administration of the Jesuits in the 
famous Paraguay “missions” (1586-1767), their 
naturally peaceful and somewhat apathetic disposi- 
tion degenerated into an abject spirit of obedience, 
of which the ruthless despot, Solano Lopez, took 
full advantage in the terrible war of the Triple 
Alliance (1862-70). The Guarani stock language 
presents some marked features that have been 
observed in few other native American tongues. 
It abounds in nasal gutturals and in monosyllables, 
which, like Chinese and the other members of the 
isolating family, change their meaning according to 
the tone with which they are uttered. (D’Orbigny, 
V Homme Americain ; Ruizde Montoya, Oramatica 
Guarani.') 


Guarantee, or Suretyship, is an under- 
taking or promise to answer for the debt, default, 
or miscarriage of another person, and for which 
that other person remains liable. It is usually a 
simple contract, and the agreement or memorandum 
expressing or evidencing the transaction must, by 
the Statute of Frauds, be in writing, and must con- 
tain all the material terms, except that by a statute 
passed In the reign of Queen Victoria (“ The Mer- 
cantile Law Amendment Aot, 1856 ”) the considera- 
tion for the guarantee need not be in writing. The 
guarantee may either be for one specified amount, 
or for any sum not exceeding that amount, or it 
may be a continuing guarantee limited or unlimited 
in amount. The surety under a guarantee has his 
remedy by action against the principal debtor, 
where such surety has been compelled to make a 
payment thereunder, and any one of several co- 
sureties who has paid more than his rateable pro- 
portion is entitled to claim contribution from the 
other or others of them. Persons holding offices or 
employments in the publio service are frequently 
required to give security by means of sureties for 
the due performance of their duties. This subject 
is now regulated by “The Government Offices 
Security Act, 1875.” 

Guaraunos, the aborigines of the Orinoco 
delta and surrounding districts, reaching along the 
Guiana coast as far as the Essequibo river, and in 
Brazil to the Carupano district on the Paria coast. 
Both in speech and physical appearance they differ 
altogether from the neighbouring populations— hav- 
ing a rather broad face, low brow, large nose, abund- 
ant brown hair, scant beard, yellowish complexion. 
The account given of these natives by Humboldt 
on hearsay (. Relations , vol. viii.) is greatly ex- 
aggerated. They do not live habitually on the 
tops of palm-trees, but in the districts subject to 
inundations raise their dwellings on platforms a 
little above high-water mark. They are skilled 
boatmen, and live more by fishing and hunting 
than by agriculture. (Level de Godas, Official 
Report , 1850; Michelena y Rojas, Exploration, 
1867.) 

Guardian is one who has the care of the 
person or property of another confided to him. 
Guardians are appointed for the purpose of pro- 
tecting the person, property, or rights of those who 
are supposed to be incapable of managing their 
own affairs — such as an infant or lunatio. They 
are of two kinds : (1) Guardians of the person or 
property, and (2) Guardians ad litem (i.e. to 
prosecute or defend an action). As to infants, an 
important alteration in favour of mothers has been 
effected by the “Guardianship of Infants Act, 
1886,” by which Act it is provided that the mother 
may, by deed or will, appoint a guardian after her 
own death and the death of the father of the 
children, to act jointly with the guardian (if any) 
appointed by the father. And the mother (if she 
survives the father) is constituted the guardian of 
her infant children generally, to act jointly with 
the guardian (if any) appointed.by the father ; but 
in such a case the court may associate one or more 
guardians with her. It is also now well settled 
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that the mother is the natural guardian of her 
illegitimate child. [Poob Law, Infants, Luna- 
tics.] 

Guards. The Guards are the choice troops of 
every army, and are generally more heavily armed 
than other soldiers. In the British army they form 
the garrison of London, and act as the sovereign’s 
body-guard. They are termed the Household 
Brigade, and include both cavalry and infantry, 
the former consisting of the Life (Germ, leib , body) 
Guards and the Royal Horse Guards (about 1.200 
men in all), and the latter of the Grenadier, Cold- 
stream, and Scots Guards (6,000 men). 

Guarini, Giovanni Battista (1537-1612), a 
Ferrarese poet, was employed diplomatically by 
Alfonso II., of Ferrara, by Ferdinand de Medici, 
grand duke of Tuscany, and by the Duke of Urbino. 
His best work, II Pastor Fido, written in imitation 
of Tasso’s Aminta, enjoyed an immense popularity, 
and has been frequently translated. The author 
died at Venice. 

Guatemala, the name of a Central American 
state and its chief town. 1. The Republic of 
Guatemala has Yucatan on the north, Mexico on 
the north-west, and Honduras and San Salvador on 
the south and south-east. It is bounded on the 
west by the Pacific, but has little coast on the 
opposite side, the state of Belize occupying half of 
the sea-line between Yucatan and Honduras. A 
large part of the country is yet unexplored, but the 
estimated area is 46,000 square miles, and the 
estimated population nearly one and a half millions. 
Guatemala was conquered in 1524 by a lieutenant 
of Cortez’s, and remained under Spanish rule till 
the revolution in 1821. The present republic was 
founded in 1839 by Rafael Carrera, an Indian, who 
exercised dictatorial power till his death in 1865. 
From 1871 to 1885 General Barrios ruled, but after 
a period of firm government, during which Church 
property was applied to State uses and monastic 
orders suppressed, he fell in a war with San 
Salvador. Guatemala is extremely mountainous, 
and contains several active volcanoes, of which 
Fuego, more than 12,000 feet high, is the chief. 
Earthquakes are frequent and severe; sulphur 
and other hot springs are very numerous. There 
are many rivers and lakes, but in some parts 
water is often scarce. The climate is healthy, 
except on the Pacific coast, where yellow fever 
not mi frequently prevails. The soil is very pro- 
ductive, maize, beans, sugar, cocoa, tobacco, india- 
rubber, sarsaparilla, and coffee being raised from it, 
as well as several fruits and vegetables, and some 
wheat and rice. There are several hundred species 
of gorgeously-plumaged birds, and tropical insects 
from the most beautiful butterfly to the noxious 
scorpion and tarantula abound. Iguanas and 
turtles are also found in large quantities. The 
mineral resources of the country, as yet but 
partially developed, include gold and silver, iron, 
lead, quicksilver, adnc, and many other metals. The 
chief article of export is coffee, next in importance 
to which come hides, indigo, and sugar. Weaviqg 


and the making of pottery and saddles are the 
chief industries; but a fourth of the annual 
revenue is said to be obtained from the government 
monopoly of aguardiente, a spirituous liquor. Great 
Britain supplies nearly a third of the imports. In 
1879 primary education was made compulsory and 
gratuitous, and there are some good schools in the 
capital, Belen, Quetzalternango, and other towns. 
Guatemala is governed by a President, elected for 
six years by plebiscite, with a council of thirteen, 
some of which are his own nominees. The Assembly 
is elected by universal suffrage. The Public Debt is 
large, but the security is good. The chief towns of 
Guatemala besides the capital are Quetzaltenango, 
Chimaltenango, and the part of San JosA 

2. Guatemala La Nueva, the capital, is called 
“ the new ” to distinguish it from two other towns 
of the same name. It is situated on the S.W. of 
the Republic nearly 5,000 feet above the level of 
the sea, from which it is distant some 70 miles. It 
is well built and provided with all modern improve- 
ments, and contains numerous educational institu- 
tions supported by the state, as well as a cathedral, 
several hospitals, and two large markets. There is 
also a bull-ring and a subsidised theatre. Guate- 
mala is a great centre for foreign trade. The inhabit- 
ants of Guatemala, most of whom are still nearly 
pure Indians, descendants of the five civilised peoples 
(Quiches, Cachiquels, Zutugils, Mams or Pokomans, 
and Pipiles) who at the time of the conquest occu- 
pied this region together with the present Mexican 
states of Chiapas and Soconusco, and the greater 
part of Central America as far as Chiriqui Bay. 
The Pipiles were comparatively recent intruders 
from the Mexican plateau, and many of them even 
still speak the Aztec language ; but all the rest, as 
well as the less cultured Chois and Lacandones 
of the department of Vera Paz on the Mexican 
frontier, are members of the widespread Maya- 
Quich6 family, whose domain included the whole 
of Yucatan and parts of Mexico as far north as the 
states of Vera Cruz and Tamaulipas. [Mayas, 
Quiches.] In Guatemala the Indians, although 
three or four times more numerous than the Creoles 
and half-castes, are still regarded as an inferior race 
scarcely entitled to the rights of oitizenship. Very 
few are owners of the land they cultivate, and the 
great majority are held in a state of servitude 
almost worse than slavery to the planters and "the 
money-lenders whose advances they are unable to 
redeem. Crossings between the whites, negroes, 
and aborigines have produced a great variety of 
types, showing every shade of transition from the 
European to the Indian and African. These half- 
breeds are all of Spanish speech, and are politically 
the dominant element. (Squier, The States of 
Central America ; Adolf Bastian, Die Oultwrldnder 
des alten America .) 

GuatttSOS (Pbanzos), Indians of Central 
America, who occupy the basin of the Rio Frio in 
Costa Rica. Several geographical features of this 
region — plains, mountains, and rivers — are named 
from the Guatusos aborigines, who have hitherto 
kept almost entirely aloof from all contact with 
the whites, and have consequently preserved their 
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usages, language, and traditions more perfectly 
than perhaps any other native race. They allowed 
no strangers to penetrate into their territory, and 
the most extraordinary reports were long current 
regarding their appearance, customs, and origin, 
some supposing them to be descended from some 
English mutineers under Drake, who after the 
capture of Esparza took refuge in the Merivalles 
forests, killed all the men of the Pranzos tribe, and 
formed unions with the women. They were said 
to be much above the average height and to have red 
hair and blue eyes ; but little was known of them 
beyond what had been gleaned by the few mission- 
aries who have endeavoured to establish relations 
with this mysterious people. Lately, however, 
they have begun to visit the markets in the settled 
districts, even bringing offerings to the priests, 
“brothers of the sun.” These show no trace of 
European blood, being of a dark brown complexion, 
with black hair and high cheek-bones, like the 
Chontals of Nicaragua, of whom they are probably 
a branch. So far from being fierce savages, as was 
formerly believed, they are peaceful agriculturists 
who have suffered much from the Ladinos invading 
their forests in search of rubber. (Franz in Peter - 
mann’s Mitthei lungen, 1862 ; Squier ; Thiel ; Reclus, 
vol. xvii.) 

Guava, the fruit of Psidium Guayava and other 
species, small trees of tropical America belonging 
to the Myrtle family. The fruits vary very much 
in size, shape, and colour, the most valued being 
the “white guava” (var. pyrifcra ), with pear- 
shaped, yellow or whitish fruits the size of a hen’s 
egg. The inferior “red guava” (var. pomifera ), 
which is more apple-shaped, is also used in pre- 
paring guava-jelly and guava-cheese, which preserves, 
owing to the perishable character of the fruit, are 
the only forms in which the fruit is imported into 
England. The tree has been naturalised in the 
East, and thrives in English hothouses. 

Guayaaas, Indians of Paraguay, who occupy 
the rivers flowing to the right bank of the Parana, 
between lat. 25° and 26° S. They are a peaceful 
tribe, living partly by agriculture, partly by the 
chase. The Guayanas are members of the Guarani 
family, as is evident from their appearance and 
from the specimen of their language published 
by Lieut. D. Patifio, in the Bulletin de la Sac. de 
Geographic, August, 1868. ( 

Guayaquil, the chief port of Ecuador, South 
America, stands on a peninsula at the head of the 
Bay of Guayaquil. The town, first founded in 1637, 
was not removed to its present site till a century 
and a half later. It is built chiefly of bamboo and 
is hot and unhealthy. Cocoa is the chief article of 
export, and straw hats and hammocks are made. 
There are also saw-mills and machine-works. A 
railway has now been extended many miles into 
the interior. The trade is almost entirely in foreign 
hands, about half being carried on by the British. 

Guaycurus, South American Indians, whose 
territory lies mainly in that part of Gran Chaco, 
between the Paraguay and the Pilcomayo rivers, 
which, since 1876, has been included in the republic 


of Paraguay. Tribes of this name are also met in 
the province of Matto Grosso, Brazil, and the people 
of Paraguay apply the term Guaycuru in a general 
way to all the Tobas and Lenguas, who constitute 
a large section of the wild tribes of Gran Chaco. 
All are probably branches of the Guarani family. 

Gubeu, a town in Prussia on the river Neisse, 
28 miles south of Frankfort-on-the-Oder It 
suffered much during the religious wars of the 16th 
and 17th centuries. The making of hats and cloth 
goods are the chief industries. 

Gubematis, Count Angelo de, a versatile 
Italian writer, was born in 1840 at Turin. He studied 
under Bopp and Weber at Berlin, and was appointed 
rofessor of Sanskrit at the Institutio dei Studie 
uperiore, Florence, in 1863. In 1872 he published 
at London his Zoological Mythology, which was 
followed in 1878 by the Mythologie des Plantes 
(Paris). As a biographer he has written upon 
Manzoni, Giovanni Prati, and other Italian men of 
letters, and has given to the world the Storia 
Universale della Litteratura (1882-86), and a Bio- 
graphical Dictionary of Contemporary Writers 
(1879-80, French ed. with suppl. 1891). He has 
also written successful plays, in which Rossi 
appeared, and founded five journals. In 1878 he 
lectured on Manzoni at Oxford. He married a 
daughter of Bakunin. 

Gudgeon ( Gdhio ), a European genus of small 
carp-like fishes, from clear rivers with gravelly bot- 
tom. The scales are of moderate size ; the spineless 
dorsal is short. There is a barbel at the angle of 
the mouth, and the pharyngeal teeth are in two 
rows. G. Jtnviatilis, the common Gudgeon, about 8 
inches long, olive-brown, spotted with black above, 
white below, is British. The only other species, G, 
uranoscopus, is found in the Danube and Dnieper, 
and their affluents, Ladislavia and Pseudogobio 
from Eastern Asia, are closely allied. 

Gudrun, an old German epic poem, dating 
probably from the 12th century, was translated 
into modern High German by Simrock. Its author- 
ship is unknown. Gudrun, from which the poem 
takes its title, is the daughter of Hettel, King of 
the Frisians. She is carried off by Hochmut, son 
of the Norman duke, in whose country she under- 
goes great sufferings, but refuses to break her troth 
t6 Herwig of Zealand, who ultimately comes and 
rescues her. 

Guelderland, or Geldebland, a Dutch 
province, having Germany in the S. and E., Over- 
yssel in the N., and the Zuyder Zee on the W. It is 
in area 1,957 square miles. It is not so flat as 
some parts of Holland, and is indeed in many places 
quite picturesque. It enjoys a healthy climate and 
possesses a fertile soil from which wheat, rye, and 
tobacco are largely raised. The chief rivers are 
the Rhine, on which stands Arnheim, the capital, 
the Yssel, on which are Deventer and Kampen, the 
Waal, and the Maas, which forms the southern 
boundary. The present province was formed out of 
the old duchy of Gueldres, which for several centuries 
enjoyed practical independence, which lasted even 
after it had become Hapsburg property in 1483. 
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In 1643, however, it became part of the Austrian 
Netherlands. In the War of Independence its 
sympathies were divided, the northern part alone 
taking part with the insurgents. In 1814 the old 
duchy was divided between Prassia and Holland. 

Ouelder-ro»6. the garden name of the culti- 
vated variety of Viburnum Opulus , a tree belonging 
to the Honeysuckle family, in which all the flowers 
in the cymose clusters are neater and have the 
corolla much enlarged in lieu of the absent essen- 
tial organs. In this variety, introduced into culti- 
vation from Guelderland, these corollas, each three- 
qaarters of an inch across, are massed into a 
lobose inflorescence, whence the tree is popularly 
nown as the Snow- ball Tree. The wild form of the 
species, in which only the outer flowers are neuter 
and have enlarged corollas and the inflorescence is 
flat, is known as Water Elder, flourishing by the 
water-side. Its opposite leaves are irregularly 
three to ftve-lobed and turn red in autumn, and its 
fruits are elliptical translucent blood-red berries; 
so that, unfortunately, both in summer and autumn 
branches are torn off for sale in the streets of 
London. The cultivated tree flourishes in the 
clayey soil of gardens near London. The name 
Mealy Guelder-rose is a book name for V. Laniana , 
a shrub common on calcareous soils and also known 
as Wayfaring Tree. Another allied species is the 
Laurustinus of our shrubberies ( T. Tinas). 

Guelfs and Ghibelins, the names given to 
the two contending parties which divided both 
Italy and Germany in the Middle Ages. They be- 
came party designations in consequence of their use 
as war-cries at the battle of Weinsberg in Suabia 
(1140) between Henry the Lion, Duke of Saxony, 
and Conrad of Hohenstaufen, Duke of Franconia, 
afterwards the first of the Suabian Emperors. Welf 
was the name both of the founder of the house and 
of Henry the Lion’s brother, while Waibling was 
a village in the territory of the Hohenstaufen, in 
which Conrad’s brother, Frederick, had been 
brought up. The forms Guelfi and Ghibellini were 
due to the Italian mode of pronunciation. As a 
general rule, the Guelfs supported the authority of 
the Popes, the Ghibelins that of the Emperors ; but 
amid the confusion of political strife these princi- 
ples were sometimes lost sight of, and the struggle 
became merely one of personal ambition. The 
Guelf party included many of the free cities of 
Northern lt#ly, which sought , protection against 
the encroachments of the Emperors, but the leading 
cities were regarded with much jealousy by the 
others, and there was often a standing feud between 
two neighbouring cities, so that for each Guelf com- 
munity there was generally one or more on the side 
of the Ghibelins. Of the great families those in the 
north generally adhered to the Ghibelins, those of 
Central and Southern Italy to the Guelfs. Many of 
the cities, as well as the nobles, constantly changed 
sides, according to the exigencies of the moment. 
The feud praotioally came to an end in the four- 
teenth century. The present royal family of Great 
Britain are descended from the house of Welf. 
through Ernest Augustus, Duke of Hanover (son of 


George, Duke of Brunswick-Lfineburg), who tme* 
ried Sophia, daughter of James I. [Dante.] |j|| 

Guercino, 11 the Squint-eyed/* is the name 
by which Gian Fbancesco-Babbibbi. a Bolognese 
painter, is commonly known. He was born at Cento 
about 1690, and died at Bologna in 1666. He 
painted in several styles, but the dominant influence 
with him was that of Caravaggio. After visiting 
Rome and Venice, he finally settled down to a 
prosperous career at Bologna in 1742. Among his 
finest works are St. Petronilla (Capitoline Gallery), 
and the Death of Dido (Spada Palace), at Rome* 
and AngeU Weeping over the Dead Body of Christy 
in the National Gallery, London. 

Guericke, Otto von (1602-86), a Prussian 
natural philosopher, was born at Magdeburg, and 
died at Hamburg. He invented the air-pump in 
1660, and experimented with it before the Imperial 
Diet at Ratisbon four years later. He also made 
some discoveries in electricity. During his life he 
visited Holland, France, and England. 

Guerillas, properly troops of predatory skir- 
mishers, but now always used of the single members 
of such a troop. The Spanish guerilleros were 
bands of peasants and shepherds who embarrassed 
the French armies in the war of 1808-14 and after- 
wards played a prominent part in the Carlist and 
other civil wars. 

Gudrin, Georges Maurice de (1810-39), a 
French poet of great promise, was born at La 
Cayla, Languedoc, of noble family. He was 
educated for the Church at Toulouse and Paris, 
and in 1832 joined the monastic society of Lamen- 
nais at La Chen&ie in Brittany. After Lamennais 
left, Gu6rin went to Paris, where he taught at the 
Coll6ge Stanislas, and contributed to the journals. 
In 1838 he married a Creole lady, but died of 
consumption in the following year in his native 
province. He left two poems, Le Centav/re and 
La Bacchante, which in 1862 were published 
with his letters and journals. He attracted the 
attention of Georges Sand and Sainte-Beuve, and 
there is a well-known essay by Matthew Arnold on 
Maurice and Eugenie de Guerin. The latter devoted 
her life to her brother, whom she s^tt|ed nine 
years only. 

Guernsey, one of the Channel Islands, about 
28 miles from the French coast and 66 from Start 
Point, has an area of 28 square miles. The climate 
is excellent, and large quantities of fruit and vege- 
tables are exported, as also grey and some red 
granite. Port St. Pierre, the chief town, has a good 
harbour, a school founded by Queen Elizabeth with 
scholarships to Jesus, Exeter, and Pembroke 
Colleges, Oxford, a thirteenth-century church, a 
ladies’ college, and a good market. Guernsey is 
the residence of a Lieutenant-Governor, and has 
a somewhat oligarchical constitution. The land is 
mostly held by “ peasant proprietors,” and the old 
Norman law prevails. Pop. (1901), 40,477. 

Guerrasei, Francesco Domenico (1804-73), 
Tuscan patriotic writer, was born at Leghorn, 
When the Grand Duke fled from Tuscany in 1849, 
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he, then a Minister, became a member of the pro- 
flttsioimi government, of which he held the almost 
Absolute direction until the return of the prince. 
He was now imprisoned for three years on a charge 
of conniving at the revolution, although he had done 
his best to preserve the continuity of government, 
and was afterwards to be sent to the galleys for 
life. The sentence was changed to one of banish- 
ment, but after a few years Guerrazzi returned 
from Corsica and sat in the parliament at Turin. 
Chief among his works were his Apologia (1857), 
and the historical novels La Battaglia, di Benevento 
(1827) and VAssedio di Firenze (1836). 


Guesclin, Bertrand du, a great French 
general, was born in Brittany about 1320. He dis- 
tinguished himself in the Brittany Succession War 
as a partisan of Charles de Blois, and during the 
Hundred Years' War was the only French leader 
who equalled the great English captains. He gained 
some successes while King John was a prisoner in 
England, and before the accession of Charles V. 
had driven the enemy from the heart of the king- 
dom. In 1364 he defeated Charles the Bad of 
Navarre at Cocherel, but in the autumn of the 
same year was himself defeated and captured by 
Sir John Chandos at Auray. After his ransom he 
led the army of Henry of Trastamare against the 
Black Prince, who supported Pedro the Cruel. The 
result of the battle of Najera, or Navarette, was 
that Du Guesclin was again a prisoner (1367). 
Having been ransomed, he nevertheless again met 
Don Pedro, and this time defeated him at Montiel 
and gave the crown to his brother and foe. Soon 
after this he was made Constable of France, and 
brought his career to a glorious end by gaining 
back almost the whole of his country from the 
English. 

Gueshttilas, a group of nine confederate Berber 
tribes chiefly in the Great Kabyle uplands, Algeria, 
with a collective population of nearly 20,000. By 
some writers the terra GueshtUla has been identified 
with the Getuli of antiquity. The Getuli occupied 
a vast domain in Mauritania, mainly south of Numi- 
dia ; but they were broken and dispersed in various 
directions by the great Arab invasion of the 
eleventjlgentury, and some of their tribes may still 
be repllHnted by the Bu-Addu, Bu-Gherdfin, Kufi, 
Shurfa, and the other members of the Gueshtfila 
confederacy in Algeria. 


Gu68t» Edwin (1800-80), a Cambridge anti- 
quary, was eleventh wrangler in 1824, and after- 
wards successively fellow and master of Caius 
College. In 1841 he was elected F.R.S. He was 
author of a History of English Rhythms (1838), 
Origines Celtioae , and similar works, which were 
valuable in their day, which, however, was before 
the scientific treatment of historical subjects had 
become usual 


Gfaetaamia, a Berber people of the province of 
Oran, Algeria. There are two divisions, Gnetarnia 
. Fuaga and Tahhta (“ Upper” and “ Lower ” Gue- 
tamia), the former in the uplands between the Sig 
and Habra rivers, the latter on both banks of the 
Sig above Saint Denis. 


Out ux (** Beggars ”), the name adopted by the 
league of nobles formed in 1565 to resist the intro- 
duction of the Inquisition into the Netherlands 
by Philip II. of Spain. The name was originally 
applied to them in contempt. Their efforts were 
unsuccessful; but the naval war instituted by a 
branch of the confederacy who called themselves 
the “Beggars of the Sea* ultimately resulted in 
the independence of the Netherlands (1648). 

Ouevei ( Cephalelaphus pygmasa), a small South 
African antelope, not much bigger than a rabbit. 

Ouglielmi, Pietro (1727-1804), an Italian 
composer, was born at Massa di Carrara. After 
giving successful performances in the chief cities 
of Italy, he visited Dresden and other places in 
Germany, and remained five years in London. In 
1777 he came to Naples, and in 1793 was made 
maestro di cappella by Pope Pius YI. Among his 
operas were La Didone, La Serva Inamorata , and La 
Bella Pescatrice. 

Guiana, a region in the N. of South America, 
lying between Venezuela and Brazil, two provinces 
of which are also known by this name. What is 
ordinarily known by the name is the threefold tract 
of country, consisting of British Guiana, Dutch 
Guiana, and French Guiana. This country is well 
watered by numerous rivers, which are, however, 
only to a slight degree navigable, having numerous 
cataracts in their courses, mud-banks at their 
mouths, and sand-banks in their channels. The 
climate is hot and moist, and the rainfall heavy, 
especially in southern, or French Guiana. Vege- 
tation is luxuriant, and a large quantity of timber 
is obtained. Gums, bark, nuts, balsams, cotton, 
tobacco, caoutchouc, and many plants useful for 
medicinal purposes are found in abundance, and of 
edibles, arrowroot, tomatoes, guava, cassavas, rice, 
yams, and many different fruits are indigenous. 
Besides ferns and tree-ferns, there are orchids 
growing along the tops of the trees, and the 
Victoria regia lily. The Spaniards first came to 
Guiana in the first years of the 16th century, and 
in this and the succeeding centuries several ex- 
peditions in search of gold and the fabled El 
Dorado landed in the country, notably the dis- 
astrous one of Sir Walter Raleigh. The Dutch 
.were the first to really effect a settlement on 
the Essequibo in 1613; the English came to 
Surinam in 1650; and lastly the French arrived. 
The British tried to seize the whole country, but in 
1667 gave up Surinam to the Dutch in exchange 
for what is now New York. A few years later the 
French came to Cayenne, farther south, where they 
have remained ever since. At the peace of 1814 
Surinam, which had been captured in the war, was 
again given back to the Dutch, but all the other 
conquests, comprising the north of Guiana, were 
retained by Great Britain. 

British Guiana, or Demerara, has Venezuela 
and Brazil on the W. and S., Dutch Guiana 
on the E., and the Atlantic on the N. The exact 
line of the Venezuelan boundary was settled in 
1899. The country has an estimated area of 
90,300 square miles, with 320 miles of coast. In 
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the W. there are several chains of mountains, that 
of Roraima reaching from 8,000 to 9,000 feet. The 
chief rivers are the Berbice, the Demerara, and the 
Essequibo, which names are also given to the three 
counties into which British Guiana is divided. The 
chief towns are Georgetown, the capital, and New 
Amsterdam. Sugar is much grown and largely 
exported, and the chief other industries being 
wood-cutting and gold-mining. Chinese and coolies 
are chiefly employed in the plantations. The ad- 
ministration is in the hands of a governor, assisted 
by a Court of Policy of 15 members, 8 of which are 
elected by the people. Taxation is levied by a 
court consisting of the Court of Policy and 6 
members elected by popular vote. The Executive 
Council consists of the governor, 4 official and 2 
unofficial members nominated by the Crown. 

Dutch Guicma , or Surinam, has an area of 
46,085 square miles and a coast-line of 240. It is 
separated from Brazil on the S. by the Tumuc- 
Humuc Mountains, and from French Guiana, on 
the W., by the river Maroni. Very little of the 
country is cultivated, the greater part of it being 
still primaeval forest. Sugar and cocoa are, however, 
grown and exported, and gold-mining has increased 
of late years. In 1887 new mines were discovered 
between tho Tapanari and Arva rivers, a district 
claimed both by the Dutch and the French. The 
capital is Paramaribo. The legislative body is 
elected by the people, and the executive consists of 
a governor and council. 

French Guiana , or Cayenne, lying between Dutch 
Guiana and Brazil, has an area of about 31,000 
square miles. There is a coast-line of about 240 
miles. The chief rivers are the Maroni, the 
Sinnamary and the Oyapok, on the Brazil boundary. 
There are a few ranges of low hills. Very little 
commerce is carried on, but some gold is obtained 
from the mines and exported, some also being 
smuggled. The climate is extremely unhealthy, 
malarial fever and dysentery being prevalent. 
During the French Revolution some of the Ter- 
rorists, including Billaud-Varennes and Collot 
d’Herbois were despatched to Guiana, and later on 
some who deserved a better fate. From 1853 to 
1864 an unsuccessful attempt was made to form 
French Guiana into a penal colony. Slavery was 
not abolished here till 1848. To the N.W. of 
Cayenne are the lies de Salut, between which and 
the town there is a good roadstead. 

Guicciardini, Francesco. (1482-1540), an 
Italian writer and statesman, was a native of 
Florence, where he was in early life a professor of 
law. He won his reputation as a diplomatist by 
his mission to Bruges in 1512, and in 1518 was 
named governor of Modena and Reggio. In 1521 he 
drove the French from Parma, and was subse- 
quently governor of that state, the Romagna, and 
Bologna. In 1534 he left the Papal service, and 
began to take part in the affairs of Florence, where 
he took a leading part in the restoration of the 
Medici and was a member of the Commission of 
Twelve. From 1534 till his death he withdrew 
from public business and devoted himself to the 
composition of his Storm d' Italia, which described 


the course of affairs between 1494 and 1532 in a 
critical spirit, but in a prolix style. His Maxims 
have been more popular. 

Guide Bare, in a steam-engine, gas-engine, or 
other similar motor, are parallel bars along which 
the cross-head of the piston-rod may slide. The 
rectilinear motion of the piston-rod is to be con- 
verted into a rotatory motion of the shaft by means 
of the connecting rod. One end of t)iis must travel 
in a straight line, the other end in a circle. The 
guide-bars provide the constraint in the first case, 
the crank the constraint in the second. 

Guido Aretino, of Arezzo, a Benedictine 
monk, who is credited with the invention of coun- 
terpoint, flourished in the 11th century. Experts 
consider it certain that he designed the construction 
of the stave, and probable that to him is due the 
discovery of the hexachord, solmisation, and the 
Harmonic Hand. Guido, who was invited to Rome 
by two Popes, left works entitled Micrologus and 
Antiphonarimi on musical theory. 

Guido Beni, who is usually known as Guido 
(1575-1642), the great Bolognese painter, was born 
at Calvenzano, near Bologna, his father being a 
music master. He was placed in the studio of the 
Caracci, and took lessons in fresco-painting from 
Ferrantini. In his early period, to which belong 
The Massacre of the Innocents and the Pi eta in the 
Bologna Gallery he was under the influence of 
Caravaggio. In 1596 he went to Rome, and studied 
the work of Raffaelle. He remained under the 
spell of that master in his second period, to which 
belong his Aurora Preceding the Char iot of the Sun 
(in the Palazzo Rospigliosi at Rome) and his un- 
finished Nativity in San Martino, at Naples. 
During his third period he modelled himself in the 
art of classic antiquity and attained great delicacy, 
but lost warmth. Among Guido’s pupils were many 
of the best Bolognese painters, among whom was “ II 
Pesarese ” (Contarini), whose portrait of his master 
is at Bologna. The Louvre, the Dresden Gallery, 
and the Museo at Madrid are especially rich in 
Guidos. There is one at Hampton Court, and the 
National Gallery has a Coronation of the Virgin in 
his early manner, three in his second and best, and 
two in his last. 

Guienne, an ancient province in S.W. France, 
now divided into the departments of Gironde, 
Dordogne, Lot, and Aveyron, with parts of Lot-et- 
Garonne and Tam-et-Garonne. It was at one time 
closely connected with English history, being 
brought by Eleanor as part of her dowry on her 
marriage with Henry II. 

Guignet’* Green is a green powder obtained 
by strongly heating a mixture of boric acid with 
potassium bichromate, and treating the resulting 
mass with water. It has the composition Cr 2 0 5 H 4 
(Cr 2 0 8 .20H s ), and is very largely employed as a 
pigment. 

Guilds, or, more properly, Gilds, were associa- 
tions formed for various purposes during the Middle 
Ages. They have been variously derived from the 
Roman collegia opificum (colleges of artisans) and 
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the assemblies of the Teutonic tribes and families 
at their great sacrificial feasts, but the true view 
seems to be that they grew naturally out of the 
circumstances of the time, associations of a more 
or less voluntary character taking the place of the 
organisations of the tribe and family as the basis 
of social life. The Anglo-Saxon word gild has 
various meanings, including “ tax ” or “ payment,” 
“sacrifice,” and “worship.” Perhaps the associa- 
tions were called gilds because they were main- 
tained by the joint contributions of the members. 
During the Anglo-Saxon period we read of frith 
gilds — associations for mutual protection at a time 
when there was no efficient central authority — and 
religious gilds , which concerned themselves with 
the spiritual welfare of their members both in this 
world and in the next. At this stage, however, and 
to some extent at a later period, the secular gilds 
also were, more or less, religious societies, and 
throughout their whole history the convivial ele- 
ment, which displays itself in constantly-recurring 
banquets, is a very striking feature. Soon after the 
Conquest we hear for the first time of the gilds 
merchant. They are intimately connected with the 
royal charters which conferred on the privileged 
towns the right of managing their own affairs, sub- 
ject to a fixed annual payment. Speaking gener- 
ally, the gild merchant may be described as the 
corporate body of citizens, in so far as the activity 
of the latter was confined to matters of industry 
and trade. The two bodies, however, were not 
necessarily identical ; a member of the gild was not 
always a burgher, nor a burgher a member of the 
gild. Although the gilds were very jealous of their 
privileges, and endeavoured to keep the trade of the 
town in their own hands, they often found it to 
their advantage to admit neighbouring lords and 
their tenants, and even traders living at a consider- 
able distance. Moreover, many charters contain no 
mention of a gild, which shows that it was not 
regarded as an essential element in the town con- 
stitution. Economic progress resulted in the 
division of industry; the man who had hitherto 
been at once weaver, fuller, and dyer, now followed 
only one of these trades. This change led to the 
formation of the craft gilds , for it was often found 
convenient to allow those engaged in some one 
branch to regulate the methods of production and 
other matters connected with the craft. Many of 
the functions of the gild merchant were thus 
gradually absorbed by the craft gilds. On the 
Continent these gilds became very powerful, and 
their dissensions with the constituted authorities 
gave rise to much social disturbance ; but in Eng- 
land this was impossible, owing to the restraining 
influence of the royal authority. The English craft 
gilds possessed no independent jurisdiction ; many 
matters closely connected with industry, such as 
the regulation of wages and prices, were regarded 
as outside their province, and in their ordinances 
they were obliged to follow the lines laid down in 
the enactments of the civic authorities and tihe 
statutes of the realm. Within these limits the 
gilds supplied an efficient machinery for carrying 
out the policy which seemed conducive to the wel- 
fare of society at large. The aim of industrial 


legislation at this period was not to promote the 
increase of wealth, but to ensure the security and 
well-being of every member of the community, 
regarded as a separate individual. Like all medi- 
aeval associations, the whole gild was responsible for 
the conduct of each of its members. It might, 
therefore, be entrusted with what was the chief 
object of care, the protection of the ignorant and 
unwary consumer. The gild-wardens visited the 
workshops to see that goods were honestly and 
skilfully made, and when finished they were to be 
sold in the open market, where there was no oppor- 
tunity for over-reaching or fraud. Besides master- 
workmen, the gilds included apprentices and 
journeymen. Rules concerning apprenticeship are 
numerous in the gild-statutes, but they do not appear 
to have any specially economic significance. A 
period of probation was always necessary before 
joining an association, and this would apply to the 
gilds as well as the other bodies, since they were 
responsible both for the efficiency and the good be- 
haviour of the craftsmen. The enforcement of a 
term of apprenticeship and the restriction of the 
number of apprentices allowed were certainly not 
intended to raise the profits of the gild by limiting 
the number of workmen. The gilds did make some 
attempts to legislate in their own interests, but they 
were speedily checked by the royal justices. The 
mutual relations of the gild-brethren, although of 
secondary importance, must not be entirely over- 
looked. Allusion has already been made to their 
convivial gatherings, but they showed their fellow- 
feeling to better purpose by maintaining their own 
sick and poor. There was no necessity for a poor- 
law in the Middle Ages. The expansion of English 
commerce during the latter part of the fifteenth 
century rendered the gild system an inadequate 
method of industrial organisation. At the same 
time, the gilds — which had now in many cases 
acquired a share in town government— tended to 
become narrow and exclusive bodies, under the 
management of the richer members. The result 
was that industry drifted away from the towns to 
new centres in the country, where it was conducted 
on different principles. The confiscation of the 
gild lands by Henry VIII. and Somerset hastened 
on their decline. The London gilds still survive in 
the City Livery Companies, and there are many 
gilds in connection with religious bodies. 

Guildford, the capital of Surrey, is a parlia- 
mentary and municipal borough 31 miles S.W, of 
London by rail. It is picturesquely situated on a 
slope of the chalk downs, beneath which runs the 
Wey, the High Street terminating in an old 
bridge with five arches. Of the ancient Norman 
castle little now remains excepting the lofty and 
massive square keep. The castle precincts are 
tastefully laid out as a public recreation ground. 
The High Street is lined by some fine old buildings, 
including the Guildhall (1687), King Edward VI. *s 
Grammar School, and Trinity Hospital, founded 
in 1619 by Archbishop Abbot for twenty aged per- 
sons, in the chapel of which there is some good 
stained glass. Near the High Street is the interest- 
ing Norman church of St. Mary, which has two 
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apeidal terminations. There is a trade with London 
in grain, timber, and malt. Pop. (1901), 16,937. 

Guillemot, any bird of the genus TJria, of the 
Auk family (. Alcida ), with eight species, represent- 
ing in arctic and temperate regions the Penguins of 
the antarctic Seas. The sharp bill is of moderate 
length, the wings and tail are short, the legs are 
placed so far back that the birds on land assume 
a nearly erect position, and their walk is ungainly ; 
the hinder toe is absent, and the three toes in front 
are connected by a membrane. They swim and 
dive with great facility, using the half -opened wings 
as paddles in the latter process, but the flight is 
heavy. They feed on crustaceans and fish-fry, 
and are eminently social, breeding together in 
large companies. The single pegtop-like egg is 
deposited on the bare cliff, and the male shares in 
the duties of incubation and the care of the young. 
The Common, or Foolish, Guillemot (IT. troile), 
about eighteen inches long, is abundant all round 
our coast. The plumage is dark brown above, the 
lower part of the neck in front and all the under 
surface is white in summer, and in winter the 
white spreads to the head. The eggs taken at 
Lundy are sent to Bristol for clarifying wine, and 
many of those taken on the Yorkshire coast are 
used in Leeds in the preparation of patent leather. 
IT. brnennichi , doubtfully British, has a stouter bill 
and the secondaries tipped with white, so as to 
form a bar across the wings. IT. grylle , the Black 
Guillemot, is smaller than the common species, has 
the summer plumage deep black glossed with green 
and a white patch on the wings. 

Guillotine. (1) An instrument used in France 
for decapitating condemned persons. It was intro- 
duced by the Convention in 1792, and many 
thousands perished by this means during the first 
Revolution. It is named after Dr. J. I. Guillotin, 
who in 1789 had proposed the adoption of some 
more merciful method of execution ; but the actual 
inventor is said to have been a Dr. Louis, from 
whom the instrument was at first termed a louisette. 
(2) In metallurgy, a large iron weight which, by 
being allowed to fall from a height, is employed 
for breaking up iron plates. 

Guinea, a gold coin current in England from 
1663 to 1813. After several changes, the value was 
finally fixed at twenty-one shillings. It was so called 
because it was originally coined from gold which 
came from Guinea in Africa. 

Guinea, a portion of the west coast of Africa, 
the limits of which have never been precisely deter . 
mined. Approximately, it may be said to extend 
from Cape verga in lat. 10° 3(r N. to Cape Negro in 
lat. 16° S. It is divided into Upper and Lower 
Guinea, on the northern and eastern sides of the 
Gulf of Guinea respectively. The former includes 
Sierra Leone, Liberia, the Ivory Coast, the Gold 
Coast, the Slave Coast, and the Cameroons, the 
latter the Gaboon Colony, the Congo Free State, 
Angola, and Benguela* un the neighbourhood of 
the coast the oHm&te is extremely unhealthy, 
owing to the ShfdloWiagoons which are separated 
from the sea by narrow ridges of Band. Farther 


inland the surface rises through a series of grad- 
ually ascending plateaux to the level of the African 
table-land. 

Guinea, Gulf of, a large bay on the west 
coast of Africa, lying between Cape Palmas on the 
N.W. and Cape Lopez on the S.E. 

Guinea-corn. [Durra.] 

Guinea Fowl, any bird of the African genus 
Numlda of the Pheasant family, with nine species 
ranging over the continent and eastward to Mada- 
gascar. There is a warty membrane at the base of 
the short stout bill, the lower mandible is wattled, 
and the head bears a horny casque (as in the 
domesticated species) or a feathered crest. The 
plumage is bluish-grey, thickly spotted with white, 
which is generally tie colour of the outer quills. 
N. meleagrU , the Common Guinea Fowl, is well 
known as a domesticated bird. It is about the 
size of a hen, and its flesh and eggs are in high 
esteem. The cry is harsh, and somewhat re- 
sembles the words “ Come back ! ” uttered sharply. 
Guinea fowl are naturally monogamous, but they 
are said to do best in domestication when one cock 
is kept to two or three hens. 

Guinea Green, a dark green dye, which appears 
of the same colour by artificial light. It has a very 
complicated formula, being the sodium disulphonate 
of dietbyl-dibenzyl-diamido-triphenyl-carbinol, and 
is closely related to rosaniline , malachite green, and 
very many other dyestuffs. 

Guinea-pig, a popular name for any species 
of the Rodent genus Cavia , involving an error in 
each word, for they are natives of South America, 
not of Africa, and are in no way related to the 
swine. They are timid rabbit-like animals, with 
short limbs bearing four toes on the front and three 
on the hinder pair ; the ears are short, the lip is not 
cleft, and the tail is rudimentary or wanting. The 
Restless Cavy ( C. aperea ), from which the domesti- 
cated form ( C. cobaya) is probably derived, and 
from which the latter differs little except in its 
varied colouring, lives in small companies on the 
banks of the La Plata, ranging northwards as far 
as Brazil. The great plains of South America are 
the home of allied species. Other forms are the 
Bolivian Cavy ( C. bolivemis ), the Rock Cavy ( C. 
rupestris ) from Brazil, and the Southern Cavy 
( S . australis) ranging to Magellan Straits. 

Guinea-worm ( Filaria medinemis), belongs to 
the order Nematoda or Threadworms. The adult 
form lives beneath the skin of man and, more 
rarely, of the horse ; it occurs in the tropioal parts 
of Africa and Asia, occasionally also in the West 
Indies. A length of six feet is sometimes reached. 
Very numerous living young are produced, escape 
from their host and, for a time, swim freely in 
fresh water; they then bore their way into the 
body of a small crustacean, Cyclops, where they 
undergo further development, but the sexually 
mature condition is only attained when the Cyclops 
is swallowed by a man or a horse, through whose 
tissues the young worms make their way to a 
position beneath the skin, usually of the feet or legs. 
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Guinness, Sir Benjamin Lee. Babt, (1798- 
1868), belonged to the well-known Dublin brewing 
firm established in 1769. In 1865 he defrayed the 
entire cost of restoring St. Patrick's Cathedral. 
He was created a baronet in 1867. His eldest son 
Abthub Edward (b. 1840) was raised to the peer- 
age as Baron Ardilaun in 1880. His third son 
Edward Cecil (b. 1847), who has expended large 
gums in erecting sanitary workmen’s dwellings in 
London and Dublin, became Baron Iveagh in 1891. 

Guisc&rd, Robert (1015-85), was the sixth 
son of Tancred, Lord of Haute ville, in Lower Nor- 
mandy. Enterprise and the love of adventure led 
him to join his elder brothers William, Drogo, and 
Humphrey, in South Italy. By his daring courage 
he greatly contributed to the Norman victory at 
Civitella (1053). In 1054 he became President and 
first count of the aristocratic republic of Apulia, an 
office which had been held by his three brothers 
successively. In 1060 Pope Nicholas II. granted 
him the title of duke. The territory over which he 
ruled was conterminous with the subsequent king- 
dom of Naples, including the Greek provinces of 
Calabria and Apulia, the Lombard principality of 
Salerno, the republic of Amalfi, and the inland 
dependencies of Beneventum In the course of the 
same year he entrusted his younger brother Roger 
with the conquest of Sicily, a task which it took 
thirty years to accomplish. In 1081 he and his son 
Bohemund began a series of invasions of the Eastern 
Empire, terminated only by his death in the island 
of Cephalonia. 

Guise, the name of a celebrated family of 
French dukes, who took their title from the town of 
Guise (q.v.). Claude de Lorraine (1496-1550), 
the first duke, was the fifth son of Ren6 II., Duke of 
Lorraine. He served in Italy under Francis I., dis- 
tinguishing himself at the battle of Marignano 
(1515). The title was bestowed upon him for his 
services in suppressing a revolt in Lorraine. He 
married Antoinette of Bourbon, and was the 
father of Mary of Guise, wife of James V. of Scot- 
land and mother of Mary, Queen of Scots. His 
son, Francois de Lorraine (1519-63), second 
duke, was one of the greatest generals of his time. 
His chief military exploit was the successful 
defence of Metz against Charles V. (1553). He 
afterwards became the leader of the Catholic party 
and conducted the war against the Huguenots, 
whom he defeated at Dreux (1562) and elsewhere. 
He was assassinated. His memoirs are extant. 
Charles, Cardinal de Lorraine (1525-74), 
brother of the preceding, was one of the most bitter 
opponents of the Huguenots. He was employed in 
a diplomatic capacity by Francis II. and Charles 
IX. Henri I. de Lorraine (1550-88), third duke, 
son of Francois, distinguished himself while still a 
boy in the war against the Turks in Hungary. He 
afterwards carried on the struggle against the 
Huguenots, whom he encountered at Jarnac and 
Moncontour (1569), He was one of the chief pro- 
moters of the massacre of St. Bartholomew (1672), 
and founded the “Holy League,” nominally in 
defence of Church and State, but really for the pur- 
pose of raising himself to the throne. Emboldened 


by his successes against Henri of Navarre, he entered 
Paris on the “ day of the barricades,” in defiance of 
the prohibition of Henri III., who was forced to 
withdraw to Blois. Thither the duke was sum- 
moned and an outward reconciliation was effected, 
but he was immediately afterwards assassinated by 
the king’s command, together with his brother and 
fellow-conspirator Louis, Cardinal de Lorraine 
(1555-88). Henri II. de Lorraine (1614-64), fifth 
duke, took part in the Neapolitan insurrection of 
1647, but fell into the hands of the Spaniards (1648). 
In 1652 he was released, and returned to Paris. He 
subsequently became grand chamberlain. 

Guise, a fortified town in the French depart- 
ment of Aisne, on the Oise, 25 miles E.N.E. of St. 
Quentin. The castle of the Dukes of Guise, now in 
ruins, is situated on a height above the town. 
Cotton and woollen goods are manufactured, and 
there are oil-works, tanneries, and iron-works 
established by M. Godin and conducted on the 
co-operative principle. 

Guitar, a musical instrument resembling the 
lute, with six strings, three of which are of 
catgut and the remainder of silk interwoven with 
Bilver wire. It is played by striking the strings 
with the fingers of the right hand, the left hand 
being employed to make the notes of the music on 
the finger-board. 

Guizot, Francois Pierre Guillaume (1 787- 
1874), statesman and historian, was born at Nfrnes 
of a Huguenot family. After his father’s execution 
(1794) he was brought up at Geneva by his mother. 
In 1806 he went to study law at Paris, but devoted 
himself chiefly to literature, and in 1812 was chosen 
professor of modern history at the Sorbonne. 
Under the Restoration Government of 1814 he was 
Secretary-General of the Ministry of the Interior, 
whence he removed to the Ministry of Justice after 
the Hundred Days. In 1821 he was driven from 
office owing to his opposition to the reactionary 
policy of the Bourbons. During his exelusion from 
a life of public activity, which lasted until 1828, he 
put himself forward as the representative of the 
Doctrinaire*, a political school whose ideal was the 
English constitution, and pursued his historical 
studies, publishing the Mtmoires relating to English 
and French history, the first part of the History of 
the English Devolution, and the lectures on the 
bistory of Civilisation. 

After the Revolution of July, 1830, he was at 
first Minister of the- Interior, and subsequently, as 
Minister of Public Instruction (1832-1836), or- 
ganised a system of primary education. In 1840 
he resided in England for a short time as ambas- 
sador, but was recalled by Louis Philippe to take 
the post of Foreign Minister in a cabinet which 
was virtually placed under his direction. In 1847 
he became Prime Minister in name as well as in 
fact. His foreign policy was at first very success- 
ful. The friendly relations with England, which 
had been threatened by the warlike policy of Thiers, 
were maintained until Palmerston’s return to office 
as Foreign Secretary in 1846 ; but his conduct in 
regard to the “Spanish Marriage” brought the 
French Government into discredit, and compelled 
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Guizot to rely on the support of Austria and other 
reactionary courts. At the same time he adopted 
a reactionary policy at home, governing by means 
of oppression and corruption, and refusing to con- 
cede parliamentary reform. He was finally driven 
from power by the Revolution of 1848, and devoted 
the remainder of his life to literary and historical 
studies. After a period of exile in London, he 
returned to France, and settled at Val Richer, near 
Lisieux. Guizot was a man of considerable ability 
and force of character, but he was too narrow- 
minded to be able to cope with the political diffi- 
culties of the time. As an historian he did much to 
develop critical and scientific methods. Among 
his chief historical works, besides those already 
mentioned, were his History of Representative 
Government , and his Life , Correspondence , and 
Writings of Washington. 

Gnjar&ti (Gujhati), one of the chief Gaurian 
(Neo-Banskritic) languages, current throughout 
Gujar&t, West India. It flows directly from the 
Sauraseni Prakrit, and retains a large number of the 
old Sanskrit inflections, and has also borrowed 
numerous Arabic and Persian elements. Gujar&ti, 
which is written with a modified form of the 
Devan&gari characters, is the language of the 
Parsees of Bombay. It has undergone little change 
since the fifteenth century, when its forms were 
fixed by Narsingh Mehta, the first noted Gujarati 
author. 

Chljarft, a widespread nomad Aryanised people 
of Northern India scattered over the North-Western 
Provinces and parts of Kashmir. Tall, gaunt figures, 
forehead and lower part of the face narrow, nose 
curved, light eyes, scant beard. Those of the 
Budil district, Kashmir, seem to have a peculiar 
idiom of Non- Aryan type, but all the rest speak the 
languages of their more permanent winter homes. 
“Thus there are Gujars in Kashmir who speak 
Kashmiri, while those who came to the middle 
mountains speak a mixed dialect of Panjabi, or 
Dogri and Pahari ” (F. Drew, Jammoo and Kashmir, 
p. 110). The Gujars are probably of J&t stock ; 
those of Pesh&war, who are Mohammedans, form 
“ khels ” or tribal groups like their neighbouring 
Afghans. 

Chajerat, a province of N.W. India, consisting 
chiefly of the Baroda dominion and the native 
states on the peninsula of Kathiawar. It includes 
the districts of Ahmedabad, Kariah, Broach, and 
Surat, which form part of the Bombay Presidency. 

CHHrftM'Vttla, a district and town in the Pun- 
jaub, 40 miles north of Lahore. It was the birth- 
place of Runjeet Singh. 

Chiles is the heraldic name for the colour red 
when employed in armoury. The derivation of the 
word is obscure, several possible origins having 
been suggested When engraved, perpendicular 
lines at right angles to the top of the escutcheon 
are used to represent it. 

Gulf Stream. The Gulf Stream is so-called 
from the Gulf of Mexico, whence it flows in a 
north-easterly direction, skirting the coast of North 
America. It has at first a minimum breadth of 50 


miles, and a maximum speed of 5 miles an hour. 
As it advances its speed lessens, and it gradually 
becomes broader. The depth varies inversely with 
the breadth ; between Bermuda and New York the 
former is 100 fathoms, the latter 80 miles. 

On arriving at Newfoundland it diverts its course, 
and crosses the Atlantic in two divisions. The 
more southerly of these proceeds eastwards to the 
coast of Morocco ; the other passes Great Britain 
and Norway on its way to the Arctic Ocean, where 
its influence has been observed some distance 
beyond Spitzbergen. The limits of the stream, 
especially in the earlier part of its course, are dis- 
cerned by the deeper blue of its waters, as well aa 
by the masses of fog which hang about its borders. 
It carries along with it vast quantities of seaweed, 
torn away from the coral reefs in Florida Strait 
and the Bahama Sea. On passing within it the 
navigator enters a region with a different climate 
and supporting different forms of animal life from 
those of the surrounding ocean. Its temperature 
on leaving the Gulf of Mexico reaches 84° in 
summer, and when it reaches Europe its waters are 
from 10° to 12° warmer than those of the Atlantic. 
The mild climate of Western Europe, as compared 
with other regions in the same latitude, must in 
large measure be ascribed to its influence, as well 
as to the general prevalence of south-westerly winds. 

The origin and characteristics of the Gulf Stream 
may be understood from the general theory of 
ocean-currents. The surface water of the North 
Atlantic sinks below the ocean-level owing to the 
weight arising from its low temperature, its place 
being taken by a warmer indraught from the south. 
This general tendency from north to south and 
south to north is, however, modified by the rotation 
of the earth, the different action of different winds, 
and the varying formation of the coast-line. The 
rotation of the earth makes itself felt in the follow- 
ing manner : — The swiftness with which an object 
moves eastwards varies inversely with its distance 
from the equator, so that the water below the 
surface which the indraught from the south meets 
in its northern movement has a continually diminish- 
ing rate of progress from west to east. But the 
surface-water has a tendency to retain its original 
speed, the result being that it strikes off in a north- 
easterly direction. The lower waters from the 
north are exposed to an opposite set of conditions, 
and are therefore driven towards the south-west. 
This double action, together with the influence of 
the coast-line, explains the circular course which 
currents often take. 

The preceding accountpartly explains the charac- 
teristics of the Gulf Stream, but, when traced to 
its origin, it belongs to a different, though not 
altogether distinct, class of currents — those, namely, 
which arise through the action of winds. It is one 
of the two branches into which the equatorial 
current, produced by the trade winds, and ad- 
vancing westwards from the west coast of Africa, 
divides after reaching the east coast of Brazil. 
Proceeding in a north-westerly direction through 
the Caribbean Sea it enters the Gulf of Mexico, 
and after being confined there is driven forth with 
greatly increased velocity through the B ah a m a 



Gulf-weed. 


( 193 ) 


Gums and Gum-resins. 


Sea and the Strait of Florida. It is maintained 
that the force of this impulse is lost long before 
the shores of Europe are reached, but as the 
waters which arrive here are certainly those which 
emerge from the Gulf, the name still remains ap- 
plicable. There is a corresponding equatorial 
current with several branches in the Pacific 
Ocean. 

Gulf-weed, or Sargasso-weed (Sargassum 
hacciferum ), a sea-weed belonging to the order 
Fucacese, with berry-like air-bladders, but rarely 
fructifying. An enormous mass of detached pieces 
of this weed floats in the Atlantic about lat. 20° to 
25° N. and long. 40° W., covering over 200,000 
square miles, where it was discovered by Columbus. 

Gull, any bird of the sub-family Larina; , 
typical of the Laridcc , a family of sea-birds, in 
which the nostrils are lateral and naked, the three 
front toes completely webbed, and the hind toe, if 
present, small and set above the line of the others. 
There are two sub-families, 1 Uhynckojnnas and 
Sternince. [Skimmer, Tern.] The type genus Laras, 
with six hundred species, is universally distributed. 
The bill is of moderate length, with cutting edges and 
decurved towards the point, the wings long, and 
the tail square at the end. They are greedy, 
rapacious birds, feeding chiefly on fish and small 
marine animals, though the great Black-backed 
Gull preys upon wildfowl, and many species eat the 
eggs of other birds. They generally nest near the 
sea, often in large companies, though some breed 
far inland, and the commoner species may often be 
seen at some distance from the sea picking up larvrn 
and worms from newly-ploughed ground. Their 
power of flight is very great. The general plumage 
of adults of both sexes is white, with a mantle 
varying from bluish-grey to slaty-black, and at 
different times of the year there may be patches of 
dark feathers on the head and neck. In young 
birds the plumage is brownish, mottled with black 
and white. The peculiar cry of the gull has given 
it its popular name in most Teutonic languages, and 
this name survives in the term sea-mew. The flesh 
of young birds and the eggs are often eaten. The 
largest British species is the Great Black-backed Gull 
( L . marinas), about twenty-eight inches in length. 
It often occurs in large flocks, but seldom breeds in 
this country. The Lesser Black- backed Gull (A. 
fuscus), some five inches less, breeds in the north 
of England, Scotland, and on the coasts of the 
British Channel. The Herring or Silvery Gull 
(L. argentatus ), about two feet long, is common all 
round our coasts. The Common Gull ( L . conus) is 
only a winter visitant, but breeds in Scotland, 
The Black-headed or Laughing Gull ( L . ridibundus) 
is abundant in the eastern counties and in Scot- 
land. Occasional winter visitants are the Iceland 
Gull ( L . levcoptertcs) and the Glaucous Gull (X. 
glaums ), and still rarer is Ross’s Gull ( Jikodostethia 
rosea'), an Arctic form, with rosy-tinted plumage 
and a dark ring on the neck. The genus Xema 
contains the Fork-tailed Gulls, and Hissa the 
Kittiwakes, in which the hind toe is absent. 
Li. tridactyla, about fifteen inches long, is widely 
distributed, and is one of the species whose wings 
109 


are largely used for plumes for ladies’ hats. The 
Skuas (named from their cry, “ Skui, skui ”) consti- 
tute the genus Stercorarius. They are sometimes 
called Parasitic or Robber Gulls from the fact that 
they rob other sea-birds of their prey, 8. catar - 
rhactes, about two feet long, with brown plumage, 
generally breeds between lat, 60° and 70° N., but is 
an occasional visitor to the north of England. 

Gumboil, alveolar abscess, inflammation affect* 
ing the tissues of the gum which overlie the alveolar 
processes of the jawbones, usually arises in con- 
nection with disease of a tooth. An abscess may 
be formed, which either bursts or may be brought 
to an end by evacuation of the matter which it 
contains. Superficial alveolar abscess, the gum- 
boil proper, seldom calls for surgical interference, 
but in the case of a deep alveolar abscess, situated 
at the root of the fang of a tooth, the proper treat- 
ment consists in extraction of the tooth. 

Gums and Gum-resins. Gums, properly so- 
called, are exudations from plants, soluble in water, 
at least in part, forming with it a mucilage in- 
soluble in alcohol of 60 per cent-., convertible by 
sulphuric acid into dextrin (q.v.), and with nitric 
acid yielding rnucio and oxalic acids. They are 
quite amorphous, being neither organised like 
starch, nor crystal lisable like sugar. Many of the 
so-called gums of commerce are, however, resins or 
gum-resins, these terms, like “ balsam,” being often 
very loosely employed. There is, in fact, an in- 
sensible gradation from the limpid essential oils 
(q.v.) to the solid resins. Attar of roses (q.v.), for 
instance, is an essential oil solid at ordinary tem- 
peratures, and other essential oils commonly con- 
tain varying proportions of solid substances known 
as stcarvptcnes, such as the camphors, dissolved in 
their liquid portion or elaoptene. When the resin 
is so incompletely dissolved in the essential oil as 
to form a viscous body, it is termed an oleo-resin ; 
whilst it is proposed to restrict the term “ balsam ” 
to those fragrant substances (mostly oleo-resins) 
which contain cinnamic or benzoic acid in addi- 
tion to the volatile oil and resin. True resins 
are insoluble in water, but mostly soluble in alcohol, 
essential oils, ether, or heated fatty oils, non- 
crystalline, incapable of sublimation, burning with a 
bright but smoky flame, and containing little oxygen 
and no nitrogen. A typical resin is a pale yeilow, 
transparent solid, with a glass-like fracture and 
little or no smell or taste. The term gum-resin is a 
correct designation for various inspissated plant- 
saps, which contain both gum and resin. These 
definitions exclude those derivatives of the milky 
latex of most plants, the caoutchoucs or rubbers 
(q.v.), which are insoluble in water, alcohol, or un- 
concentrated acid, and are essentially mixtures of 
hydro-carbons containing oxidised substances or 
resins. 

The chief classes of true gums are (i) gum 
arabic, (ii) gum tragacanth, (iii) cherry gum, (iv) 
Bassora gum, and (v) mucilage. Gum arabic is 
typically entirely soluble in water, and is said 
to be a potassium and calcium salt of gummic oi 
arabic acid. The best, Gum Senegal, is the pro- 
duct of Acacia Senegal (= A. Vereh) ; other kinds 
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ore Suahin gum, from A stenocarpa and A. 
beyal; Mogador gum, from A. yummifera ; Babul 
gum , from A. arabica; the Wattle gums, from 
various Australian species; and Gum Mezquite, 
from Mexican species of the allied genus Prosopis. 
Gum tragacanth, formerly called gum dragon, is 
only partly soluble in water. it is obtained 
from Astragalus gumwifer and other species in 
Asia Minor. Closely similar is Gum Kuteera ob- 
tained from the Bixaceous Cochlospermum Gassy - 
pium in India and from species of Sterculia in 
tropical Africa. Cherry-tree gum, from species of 
Prunus and Amygdalus , is not used commercially ; 
but Garamania or Bassora Gum , also known as 
Hog Tragacanth , which is used to adulterate true 
Tragacanth, is said to be of similar origin. Among 
the chief mucilages are those of linseed, quincc- 
kerhels, and marsh-mallow roots. They consist 
largely of the insoluble constituent of gums which 
is known as bassorin (C^H^Ojo). 

The chief gum-resins, including the fragrant 
myrrh , and frankincense ; the fetid ammoniacum , 
asaftetida, galbanum , and opoponax ; the medicinal 
gamboge , yuaiaoum , copaiba and euphorhium ; and 
the extractive scammony , and jalap , are separately 
described. 

Gumti, a river of India, which flow* into the 
Ganges near Benares. Lucknow and Jaunpoor are 
situated on its banks. 

Gnm-trees. [Eucalyptus.] 

Gun-cotton. The history of gun-cotton may 
be said to commence in 1882, when it was observed 
bv Braconnot that strong nitric acid acts upon 
woody fibre, starch, etc., with the production of a 
x-ry combustible material, which was then called 
Xylotdine. Little practical result ensued, however, 
from this discovery till 1845, when Schonbein, by 
treating cotton with a mixture of nitric and sul- 
phuric acids, obtained a new explosive substance. 
The manufacture of this ** gun-cotton,” as it was 
now called, was taken up in Germany, and rapidly 
spread into other European countries ; but neglect 
of attention to details in its manufacture led to the 
gun-cotton obtained being insufficiently safe and 
to a number of accidents, so that it fell again out 
of common usage. Sir Frederick Abel, however, 
made so many great improvements in the pro- 
duction of this compound that it was again brought 
to the front and established as a most safe and 
useful Explosive. The manufacture as carried out 
at Waltham Abbey in the Governmental factory is 
briefly as follows : — The best cotton waste is em- 
ployed, freed from fatty oils, and is carefully selected, 
teased out, cut into lengths, and dried. The dried 
cotton is then added in small portions to a mixture 
of the strongest sulphuric and nitric acids in cast- 
iron pans, being left in the liquids for five minutes, 
when it is taken out and .pressed. It is then 
allowed to stand for a day in pots kept cool by 
running water. The gun-cotton is afterwards 
dried by a “ centrifugal ” machine, revolving at a 
very high velocity, after which it is thoroughly 
washed with water and dried again as before, 
and boiled steam. It is next converted into 


“ pulp *' by a machine, “ the beater,” and is then 
transferred into large tanks, in which it is well 
washed in water. The gun-cotton is now tested, 
and, if satisfactory, is collected, and the water 
squeezed out. It is then compressed by great 
hydraulic pressure (five tons to square inch) into 
slabs, etc. The composition of gun-cotton thus 
prepared may be taken as that of tri-ni tro-cellu lose, 
C b H 7 (N 02 ) 30 6 , although the quantity of N0 2 is 
always slightly lower than this. The equation of 
its formation would be then : 

C 6 H 10 O 5 + 3HNO a = C 6 H 7 (NO a )A + 30H*. 

It is a solid with a specific gravity of about 1*6, i9 
insoluble in water, alcohol, and ether. Its chemical 
department shows it to be a nitric ether — i.e. to 
have the composition C 6 H 7 0 2 ( 0 N0 2 ) 3 . In the open 
it burns with a fierce yellow - flame. It may be ex- 
ploded by percussion, but, if struck, only the part 
directly affected explodes, the surrounding material 
being unaltered. It may, however be detonated 
if dry by the explosion of a small quantity of 
fulminate of mercury in contact with it, and this 
is the means commonly adopted to effect its ex- 
plosion, the slabs, etc., having small holes drilled in 
them while moist to receive the fulminate. Moist 
gun-cotton is not readily detonated by this means, 
but this can be readily done by the detonation 
in contact with it, of the dry material. This 
renders the substance a very safe explosive for use, 
as the greater bulk can be carried moist, a smaller 
quantity being carried dry for “primers,” which 
are themselves detonated by the fulminate of 
mercury. The decomposition which takes place 
when gun-cotton is exploded may be represented by 
the equation 

2C G H 7 0,(N0 3 ) 3 = 9 CO + 13C0 2 + 70H 2 + 3N t . 

It is seen that the quantity of oxygen present is 
not sufficient to completely oxidise the whole of 
the carbon— a part being only converted to the lower 
oxide. On this account many proposals have been 
made to mix with the gun-cotton a material con- 
taining excess of oxygen, as nitroglycerine, nitrates, 
etc., and explosives are so prepared, e.g. blasting 
gelatine. 

The temperature resulting from the explosion of 
gun-cotton has been estimated as over double that 
in the case of gunpowder — i.e. at least 4,500° F. Ifcs 
power is about three and a half times that of gun- 
powder, but is not as great as that of dynamite. It 
is very largely employed for military and naval pur- 
poses, as for submarine mines, torpedoes, etc. Many 
preparations consisting essentially of gun-cotton 
are also frequently used. Tonite consists of a 
mixture of gun-cotton with about the same weight 
of barium nitrate Ba(N0 8 ) 2 . It is used for rock- 
blasting. Schultze's Powdei' consists also chiefly of 
trinitrqcellulose, but wood fibres are employed in- 
stead of cotton for its production, and is steeped 
in a solution of nitre before the final drying, while 
charcoal may also be added. It is chiefly employed 
as a sporting or blasting powder. 

Gim Metal, an alloy consisting of copper and 
tin. For smaller cannon its composition is about 
copper 90*5, tin 9*5 ; for larger guns the quantity of 
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tin is slightly increased. It possesses in a high 
degree the qualities necessary for the purposes to 
which it is applied — viz. hardness, great tenacity, 
and the capability of being cast without difficulty. 
It is usually prepared by fusing copper, tin, and 
bronze with old gun metal, the two former being 
first fused together and added to the fused bronze 
and old metal. The alloy formed is kept melted 
for about half-an-bour and then cast in the moulds 
employed. 

GuineL [Blenny, Butter- Fish.] 

Gunner, in the Royal Navy, a warrant officer 
whose duty it is to take charge of a ship’s guns and 
ordnance stores. He receives, according to his 
seniority or temporary position, from 5s. Gd. to 
8s. 3d. a day, and he may be promoted to the rank 
of chief gunner, with pay at 9s. a day. A gunners 
mate is a petty officer appointed to assist a gunner. 


Gunnery, the science of the construction and 
usage of guns, and especially of the loading, ele- 
vation, sighting, and firing of these weapons ; of 
their ballistics, trajectories, velocities, energies, 
and penetrations ; of ammunition and explosives, 
and, to some extent, of the chemistry of gases. It 
may now also be said to include the science of 
the construction of armour, of the properties of 
iron and steel, and of the resistance offered by 
^earth, air, water, wood, masonry, etc. It wiil 
pbe readily seen, therefore, that the subject is 
too wide a one to be dealt with adequately 
here, and that reference concerning it should 
be made to special works. Of these the best are 
those which have been officially prepared for the 
British Government and printed for H.M. Station- 
ary Office. They include the Text Book of Gunnery , 
he special handbooks for each of the various 
fervice guns, the Gunnery Tables , etc. For obsolete 
tnnerv the student may consult The Practical Sea - 
unner's Companion (1747), and Thomson’s trans- 
ition of D’Antoni's treatises on gunpowder, fire- 
S*ms, and artillery (1789). 

Gunpowder, an explosive, or violently com- 
bustible, composition of saltpetre, sulphur, and char- 
icoal. Its invention is commonly attributed to the 
^Fourteenth century, but may be more properly as- 
cribed to the eighth, if not, indeed, to an earlier 
period. Marcus Gnecus gives a recipe for making 
it by mixing one part of sulphur with two parts 
of charcoal and six of saltpetre. The proportion 
of the different ingredients varies, however, as 
will be seen on reference to the following com- 
parative statement of four samples of old military 
powder : — 


Snglisli. 

French. 

Italian. 

Russian. 

German. 

, 76*0 . 

.. 75-0 . 

.. 76*0 . 

... 70*0 ., 

74*8 

. 10*0 . 

.. 9*6 . 

.. 12*0 

... 11*6 ., 

.. 11*8 

. 16*0 . 

.. 15*6 . 

.. 12*0 , 

... 18*6 . 

.. 18*4 


The ingredients are ground separately, mixed, 
moistened with water or urine, and incorporated by 
grinding. The mass is then pressed into cakes, 
broken up into grains, and dried by steam heat. 
The grains are sorted by sifting, and sometimes 
polished by agitation with a little plumbago. The 
finer the grain, the more rapid the combustion. 


The explosive quality of gunpowder is due to the 
fact that, when fired, the charcoal and sulphur 
burn at the expense of the oxygen in the saltpetre, 
with the evolution of great heat and much smoke 
and gas. The gases are chiefly carbonic acid, 
carbon monoxide, and nitrogen. The smoke con- 
sists of such solid products as sulphide of potassium, 
carbonite and sulphate of potassium, and unburnt 
sulphur. Part of this smoke remains as “ fouling ” 
in the interior of the gun, and has to be continually 
removed by sponging. On an average, 100 parts by 
weight of powder exploded in a closed space give 
43 parts of permanent gases and 57 parts of solids. 
The temperature reaching about. 4,000°, the gases 
occupy a volume oughly equal to 2,500 times 
that of the original powder. The pressure gene- 
rated by powder exploded in a closed space which 
it completely fills is about 42 tons per square inch. 
The general term “gunpowder” now includes a 
great many compositions which do not take the 
form of powders. For large guns, for instance, the 
mixture of saltpetre, sulphur, and charcoal is made 
into “ rifle large grain,” for larger guns into “ pebble ” 
(rough cubes of about £ in. each way), and, for still 
larger ones, into “ prism ” (pierced hexagonal cylin- 
ders 1 inch long by l\ inches in maximum breadth, 
weighing 1| oz. apiece). Moreover, many of the 
so-called modern powders are not only not powders 
but are not composed of the old ingredients. 
Among these are some of the smokeless powders, 
Cordite (q.v.), which has superseded “pebble” and 
“ prism ” powder for large guns. 

Gunpowder Plot, a plot formed by a party of 
Roman Catholics early in James I.’s reign to blow 
up the King, Lords, and Commons with gunpowder. 
The conspirators were Robert Catesby, who had 
taken part in Essex’s conspiracy, John Wright, and 
Thomas Winter. Guy Fawkes, a soldier in the 
Spanish army, was sent for from Flanders. Other 
members were Thomas Percy, John Grant, Winter’s 
brother Robert, and Catesby's servant Bates. Three 
rich Catholics, Sir Everard Digby, Ambrose Rook- 
wood, and Francis Tresham, were later admitted 
to the confederacy. The attempt was to be made 
on November 5, 1G05, the day on which Parliament 
would meet. Tresham sent a letter to Lord Mont- 
eagle, warning him of the danger, which was 
shown to Robert Cecil. The Lord Chamberlain 
fo’und a pretext for visiting the cellar with Mont- 
eagle on the afternoon of the 4th. There Fawkes 
was found. He was seized about midnight as he was 
returning to his post. The remaining conspirators 
fled, but within a few days Catesby and others had 
been killed, and the rest were tried and executed. 

Guns, the big rifled weapons mounted on 
carriages for use in the army or in casemates or 
barbettes on the ships of a navy. In the British 
navy guns built on the “wirewound” system are 
used, the latest being the 13*5 inch which gives 
excellent results. The modern naval policy Is to 
arm “ capital ” ships with large guns of tremendous 
power and range to the exclusion of smaller 
weapons. 

Guitar, Edward (1580-1626), mathematician, 
was educated at Oxford, and became professor of 
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astronomy at Gresham College in 1619. Ho in- 
vented the sector, with the lines called Gunter’s 
scale, and the surveying chain, and was the first to 
observe the variation of the compass. 

Guntur, a town in the Madras Presidency, 
47 miles W.N.W. of Masulipatam. 

Gurgaon, a district in the Delhi division of 
the Punjaub, with an area of 1,940 square miles. 

Guriafeft, a historical people of West Caucasia, 
whose territory lies on the Black Sea coast south 
of the river Ition. They are members of the 
Georgian family [Georgians], and closely resemble 
the Georgians proper in usages, speech, and tradi- 
tions. But there are two physical types, that of 
the uplands, distinguished by blue eyes and light 
hair, and that of the lowlands, marked by black 
eyes and black hair. The Gurians, originally 
subjects of the princes of Imeritia, acquired their 
independence in the fifteenth century, but were 
soon afterwards reduced by the Turks who were 
succeeded by the liussians in 1810 (Teule, Pennies , 
etc ., vol. ii.). 

Guxjun Oil, Wood Oil, Gurjun Balsam, or 
East Indian Balsam Capivi, is a thin liquid bal- 
sam obtained from incisions in the stems of JJiptero- 
earjms alatus , 1). turhinatus , and other species in 
the East Indies. Its essential oil has the compo- 
sition of that of copaiba (q.v.), viz. C^H-jg. It is 
imported from Moulmein, and is used in India as 
pitch or varnish for boats, and medicinally either 
as a substitute for copaiba, or externally for ulcers, 
ringworm, and leprosy. 

Gurnard, any fish of the genus Trigla , of the 
acnnthoptcryghm family Cottida % with about forty 
species from tropical and temperate seas. The 
upper surface and sides of the angular head are 
bony, ami the body is covered with small scales. 
In front of the pectoral fins are three finger-like 
appendages which serve as organs of touch and of 
locomotion, and by their means these fish crawl on 
the bottom, where they feed. When taken out of the 
water they make a grunting noise, caused by the 
escape of air from the swim-bladder, whence 
T. lyra is locally called the Piper, and other species 
are known on the Continent as Sea-cocks. Seven 
are British ; the commonest are the Grey (T. gum- 
ardm) and the Bed Gurnard (7’. pint), both valued 
for food. Others are Bloch’s (T. cvculus ), the 
Streaked lineata ), and the. Long-finned Gurnard 
( T . ohscvrd), the Piper (T. lyra), and the rare 
Sapphirine Gurnard (T. hirundo ). 

Gustavus I., King of Sweden (1496-1560), 
known also as Gustavus Ericssen, and after his 
accession as Gustavus Vasa, was the son of Eric, 
Duke of Gripsholm. In 1617 he was treacherously 
seized, together with other nobles, by Christian II. 
of Denmark, who had then reduced the greater 
part of Sweden, After a year’s imprison nient in 
the Castle of Kaloe, in Jutland, he was induced by 
tidings of Christian’s forthcoming Swedish expedi- 
tion to break his parole, and made his escape to 
Lubeck. With the help of the Lubeckers he made 
his way to Calmar in May, 1620, but, meeting’with 


little encouragement in this part of Sweden, he 
withdrew into the wilder region of Dalecarlia. 
Here he lived for several years as a farm labourer, 
and gained so much influence over the neighbouring 
peasantry that they consented to follow him as 
their leader in a struggle with the Danes. His 
army gradually grew in strength, Upsala and other 
important fortresses fell into his hands, and he 
finally laid siege to Stockholm. In this crisis the 
states of the kingdom were convened, Christian 
was compelled to abdicate, and Gustavus was 
chosen king in his place (1523). His coronation 
took place two years later, and the crown was 
subsequently declared hereditary in his family. 
During the reign of Gustavus Sweden was raised 
from the low condition into which it had sunk to a 
state of high material prosperity. At the same 
time Lutheranism took the place of Catholicism as 
the established religion of his land, and education 
received a new impulse under the king’s protection 
and care. 

Gustavus II., or Gustavus Adolphus 
(1594-1632), became King of Sweden in 1611, on 
the death of his father, Charles IX., the son of 
Gustavus Vasa. He had received the best educa- 
tion which the times could give, and early gave 
proof of the restless energy, the stern force of 
character, and the firm adhesion to the Lutheran 
faith which distinguished his character in after 
life. At the time of his accession the country was 
overrun by Danish troops, but after a struggle of 
two years he secured a peace by which Sweden 
retained Gottenborg, Calmar, and Oeland. He 
next turned his attention to an enterprise which 
occupied him for the rest of his life— the establish- 
ment of Swedish sovereignty in the Baltic Sea. 
With this object he engaged in a war with Russia, 
and in 1617 he could boast that Russian vessels 
had been driven from the Baltic coasts. He next 
became involved in a war with his nephew Sigis- 
mund of Poland, the legal heir to the Swedish 
throne, who had been excluded on account of his 
adhesion to the Roman Catholic religion. This 
contest brought him into connection with Germany, 
for the Emperor Ferdinand was Sigismund’s 
brother-in-law, and would be likely to render him 
aid. In 1620 Gustavus espoused the sister of 
George William, Elector of Brandenburg. The 
extension of Swedish power, the support of the 
German princes in their efforts to maintain their 
independence, and the furtherance of German 
Protestantism gradually formed themselves in Ins 
mind as parts of one great scheme. In 1628 he 
sent relief to Stralsund during its siege by Wallen- 
stein. A treaty with Poland in 1629, which placed 
Elbing, Braunsberg, and Memel in his hands, left 
him free to take a more active part in German 
affairs. In 1630 he landed in Pomerania, leaving 
Sweden under the government of his chancellor 
Oxenstjerna. The aged Boguslav, Duke of Pomer- 
ania, was persuaded to promise him support and to 
make him his heir, and by the treaty of Barwalde 
(January, 1631) a large French subsidy was secured 
for a period of five years ; but the princes of 
North Germany were loath to enter on a coarse 
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which would openly sever their connection with 
the empire. Fear alone induced the Elector of 
Brandenburg to admit his troops into Spandau, and 
John George, Elector of Saxony, joined him too 
late for him to avert the fall of Magdeburg. On 
September 17 Tilly, the Imperial general, was 
defeated by a joint army of Swedes and Saxons at 
Breitenfeld near Leipzig- After rejecting the 
overtures of Wallenstein, Gustavus determined on 
marching to the Rhine provinces, {is a centre of 
Protestant influence, where he might form the 
Corpus Evangelicorum , which was to take the 
place of the Empire. After establishing his power 
in the Palatinate and wintering at Mentz, he ad- 
vanced in the following spring through Franconia 
into Bavaria. Tilly was defeated and mortally 
wounded at the passage of the Lech, and Gustavus 
entered Munich in triumph ; but in the meantime 
Wallenstein had been recalled, and, after failing to 
storm his entrenchments at Nuremberg (September, 
1032), Gustavus was forced to follow him into 
Saxony. He was overtaken and defeated at Liitzen, 
but Gustavus himself, cut off by his rash impetu- 
osity from the main body of his troops, lost his 
life in the battle. The fame of Gustavus is based 
on his career as the champion of European Protes- 
tantism, but he also introduced many domestic 
reforms which endeared him to his own country- 
men. 

Gustavus III., King of Sweden (1746-1792), 
succeeded his father Frederick Adolphus in 1771. 
In the second year of his reign lie forced the Diet 
to accept a new constitution, after raising an armed 
force on the pretext of putting an end to the 
general disorder. The senators, who had previously 
been arrested, resigned their usurped powers into 
the hands of the king. Gustavus, on the whole, 
showed himself an enlightened ruler, although his 
extravagant tastes pressed somewhat heavily on 
the national finances. A war with Russia which 
broke out in 1788 led to no important results. 
Gustavus was preparing to join the league against 
the French republican government when he was 
assassinated in the opera-house by Captain Ankar- 
stroem, an agent of the discontented nobility. 

Gustavus IV., King of Sweden (1778-1837), 
succeeded his father, Gustavus III., in 1792. Having 
made himself very unpopular by rashly engaging 
in a war with Russia which resulted in the loss of 
Finland, he was in 1809 deposed by his nobles in 
favour of his uncle Charles, Duke of Sudermania. 
After wandering under assumed names through 
several European countries, he at last settled at St. 
Gall, in Switzerland, where he died. 

Gutenberg, Johann (c. 1410-1468), was born 
of a good family at Mainz, and went from there to 
Strasburg. He was a man of much versatility, and 
devoted his energies to many objects, at one 
time having a scheme for polishing precious stones, 
at another the making of looking-glasses ; but the 
invention which brought him renown, though little 
else, was the use of movable type in printing. In 
1446 he was back in Mainz, where a John Fust or 
Faust aided him more than once with funds for 


carrying on his printing. In 1445 and the following 
years he printed a folio Latin Bible, but his work 
was not profitable, and eventually he died, in 
poverty, without children, and almost without 
friends. 

Guthrie, Thomas, D.D. (1803-1873). a Scot- 
tish preacher and philanthropist, was born at 
Brechin, and went to school there, afterwards pro- 
ceeding to the university of Edinburgh, where he 
studied for ten years. In 1826 he went 1o Baris, 
where he studied anatomy, and in 1830 he was 
ordained and married. He did much for his 
parishioners, starting a savings-bank, a Sunday- 
school, and a library. In 1837 he was called to 
Edinburgh, where he made a great mark as a 
preacher. In the great split of the Church he 
threw in his lot with the Free Church. He did 
good work for his poor, being greatly instrumental 
in bringing about the Scottish Education Act, 
establishing ragged schools, and he was an earnest 
though not bigoted advocate for total abstinence 
from strong liquors. He retired in 1864. Besides 
publishing many works, he long edited the Sunday 
Magazine, and was a frequent contributor to Good 
Words . 

Guttapercha, the commercial name for the 
hardened milky sap of various plant s belonging to 
the order Sapotaceoe, native to the Malay peninsula 
and archipelago. The trees from which it is 
obtained range from lat. 6° or 10° N., to 10° S., and 
from long. 100° to 120° E. Being more easily so 
used, they have been felled in great numbers since 
1842, when Dr. William Montgomerie first intro- 
duced this substance into England. Each tree 
yields only 12 or 13 pounds of gutta, and between 
1854 and 1875 over three million trees are said to 
have been felled in Sarawak alone. Our imports, 
which rose from 4£ million lbs. in 1857 to 10 
million lbs. in 1870, have since declined, now 
averaging about 7 million lbs., whilst, as there is a 
steady demand for the substance for casing sub- 
marine cables, the price has risen considerably. 
“ Gutta” is the Malay term for gum, and “ percha,” 
the name of the island of Sumatra, the tree itself 
being known as “ taban ; ” but the species from the 
latex in the bark of which the gutta was originally 
obtained, Palaquinm Gutta, is said to no longer 
exist in a wild state. The best quality comes from 
P. oblongi folium, “taban marah,” that mostly 
exported from “ taban simpor,” Payena Maingayi. 
The crude gum is generally exported in oblong 
balls of a greyish-white colour, with a slightly 
reddish tinge inside, weighing from 13 to 26 lbs. 
each. It is almost as hard as wood ; but at 120° F. 
it becomes dough-like, and at 145° or 150° F. can 
be readily rolled or moulded. In Tradescant’s 
Museum (1656) it is thus described as a curiosity 
“ The plyable mazer-wood, being warmed, will work 
to any form.” Chemically, guttapercha is a mixture 
of two resins, one albin (C^H^Or,), white and 
crystalline, and forming 6 to 14 per cent, the other, 
fluavil (C^H^O), yellow and amorphous and form- 
ing an equal proportion, in from 75 to 82 per cent, 
of a milk-white fusible hydro-carbon, containing 
about 88 per cent, carbon and 12 per cent 
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hydrogen, known as pure gutta. It is used for 
moulds for electrotypes, in all forms of electric 
insulators, for boot-soles, for speaking-tubes, ear- 
trumpets, stethoscopes, etc. The chief substitutes 
as yet tested are Pauchontea , from Bosnia ( Dicliop - 
sis') elliptioa of the west coast of India, and Balata , 
from Mimnsops Balato of Guiana and the West 
Indies, both of which are products of members of 
the same natural order. 

GuttiferfB, an order of thalamifloral dicotyle- 
dons (q.v.) comprising some thirty genera of woody 
plants, natives of moist situations in the tropics, 
characterised by their resinous juice. They have 
opposite, leathery entire leaves, numerous stamens, 
often coherent, a flesh disk, a stigma usually sessile 
and radiate, and exalbuminous seeds. They are 
generally acrid, and their resin is yellow. Among 
the chief genera are Garoinia , to which belong the 
mangostecn (q.v.), the kola nut (q.v.), and the 
gamboge (q.v.), and Calophyllum , which includes 
Poon, and other valuable East Indian timbers. 


Gutzkow, Kaiil (1811-1878), German novelist 
and dramatist, was born at Berlin. He studied at 
the university there, and in 1831 undertook the 
publication of a periodical which turned out a 
failure. In 1832 he published Briefe ei/nes Narren 
an elm Ndrrin. For a time he contributed to a 
periodical at Stuttgart, and in 1835 went to Frank- 
fort and started the iJcutsche Revue — his next 
work, Wally die Zrvciflcrin , forming tho starting- 
point of what was called ‘‘the Young Germany” 
movement. He was for a time imprisoned for his 
writings. He then married, and soon after com- 
posed a tragedy called Richard Savage. Other 
of his works were Zopf und Schwert , Dos Urbild 
des Tartufj'e, Uriel Acosta. In 1842 he wrote Briefe 
avs Paris , in 1850 Die Ritter vom Geiste , and in 
1859 Der Zaubcrer von Rom. His later works fell 
off in power and quality. 

Gutzlaff, Karl Friedrich August (1803- 
1851), Chinese missionary, was born at Pyritz in 
Pomerania. His desire was for missionary work, 
but his parents, who were poor, could not afford the 
training, and Karl was apprenticed at Stettin. The 
King of Prussia enabled him to carry out his wishes, 
and in 1820 he went to Batavia, where he learnt 
Chinese. He afterwards visited Siam and trans- 
lated the Bible, and at last he went to Macao and 
to Hong Kong, where he translated the Bible into 
Chinese, ^ne of his chief* works was to train 
native missionaries who could carry their doctrines 
to regions to which Europeans were not admitted. 


Guy. Thomas (1645-1724), the founder of the 
hospital which bears his name, was born in South- 
wark. After his father’s death he went with his 
mother to Taraworth, and was later apprenticed to 
a London bookseller, becoming in due course a 
freeman of the Stationers’ Company, and, in 1668, 
a bookseller on his own account. For a time he 
printed for the University at Oxford, which was in 
collision with the royal printers about the question 
of printing Bibles. In 1695 he entered Parliament 
as member for Tamworth. Later he paid a fine 
rather than serve as sheriff, from, it was said, 


motives of economy. He was penurious in persona! 
habits, but generous and charitable to others. He 
built a town hall and an almshouse in Tamworth 
gave money to poor relations and insolvent debtors 
and relieved poor families. In 1704 St. Thomas’s 
Hospital was greatly benefited by him. He hac 
made a fortune by timely selling-out of South-Se» 
Stock, and this enabled him to carry out hi* 
design of erecting what was at first intended to hi 
supplementary to St. Thomas’s Hospital, but after- 
wards developed into a separate institution. Be- 
sides building and endowing this hospital, he left 
money to many other charitable purposes. 

Guy of Warwick, a character of mediaeval 
fiction, possibly having an origin in some tradi- 
tional character whose adventures are variously 
related. One account makes him a son of Siwarc 
of Wallingford, who, being put to proof of his 
valour by his lady love, fought the Saracens, came 
to Athelstan at York and killed a dragon, ther 
married, then returned to the Holy Land as a 
palmer, and coming back to England killed the 
Danish champion Colbrand who with Anlaf was 
besieging Athelstan at Winchester. There appears 
to be some possible ground for this hast legend ii 
for Anlaf we read Olaf. He then is said to have 
lived at Warwick as a hermit, only revealing him- 
self to his wife by sending her a ring from his 
deathbed. Another account makes the real Guy 
of Warwick to have been a Guy Beauchamp whe 
died in 1315. Countless ballads and romances 
have set forth the incidents of his adventure with 
a furious dun cow. Its rib is still to be seen at 
Warwick, together with Guy’s porridge-pot, and 
portions of his armour. 

Guyon, Jeanne Marie Bouvieres de la 
Mothe (1648-1717), a French mystic and quietist, 
was born at Montargis of an aristocratic family. 
She was brought up when quite young by Ursulines 
and Benedictines, and practised many austerities. 
She was very anxious to Lake the veil, a course 
which her family would not allow. In 1663 she 
went to Paris and into society, and married M. 
Guyon. The marriage was not happy, and she 
took refuge in the indulgence of mystic fancies. 
In 1676 her widowhood left her more free, and in 
1681 she gave herself to active religious works. In 
1683 she published Les Torrens , and in 1684 a 
Treatise on Prayer. In 1688 she was imprisoned 
for heresy, but the influence of Madame de Main- 
tenon obtained her release, and she went to live 
with her daughter, now married, near Paris. 
FSnelon and Bossuet had conferences, and Fenelon 
fell into disgrace for siding with her. She was 
afterwards banished to Blois. One of her charac- 
teristic writings was a mystical interpretation of 
the Song of Songs. 

Guyon, Richard Debaufre (1813-56), a 
soldier of fortune, was bom at Walcot, near Bath. 
His father, a commander in the English navy, was 
of Huguenot descent. In 1831 the son entered the 
Austrian service, and, marrying the daughter of a 
Hungarian baron, lived for a time a retired country 
life. He did good service in the revolutionary 
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cause, and, upon the failure of the movement, went 
to Turkey, where he became a Mussulman and 
entered the Sultan’s service as Kourshid Pasha. 
He took part in the Crimean War, and aided in 
organising the army of Kars. 

Guy’s Hospital, founded and endowed by 
Thomas Guy, was opened in 1725. It was further 
endowed by a Mr. Hunt in 1829. The income, 
which amounts to about £40,000 annually, is 
mainly derived from land in Essex, Lincoln, and 
Hereford. There is now accommodation for about 
700 patients. The number of in-patients is about 
0,000, that of out-patients about 70,000 annually. 
An important medical school is attached to the 
hospital. 

Guzman-Bianco, Antonio, was born at 
Caracas in 1830. From 1863-68 he was Vice- 
President of Venezuela, and being driven from 
power he re-established himself in 1870, and though 
not always nominally President was the real 
arbiter of the country. In 1889 he was deposed 
while absent in Europe. He died in 1899. 

Gwalior, a native Indian state under the control 
of the English Government. It consists of scattered 
districts, the principal of which is separated from 
Agra and Etawah by the Cliambal. The extreme 
range of the state is between lat. 23° 21', and 26° 52' 
N„ and long. 76° 31' and 79° 21' E., and it contains 
about 30,000 square miles. The N.E. part is level 
and not particularly productive, but farther S. it 
rises into scattered hills, on one of which is situated 
the fortress of Gwalior. In the middle is a plateau 
with an average height of 1,500 feet, and bounded 
on the S. by the Mandu range of mountains. The 
chief rivers are the Nerbudda, Chambal, and Sind. 
The climate is good during the hot and dry seasons, 
and there is abundance of wild beasts and birds, 
and the waters are well stocked with carp and other 
fish. The chief productions are opium, wheat, 
maize, rice, oil-seeds, ginger, sugar-cane, indigo, 
tobacco, and cotton, and some iron is smelted. The 
principal exports are opium, cotton, tobacco, dyes, 
and iron. The population is varied, but the ruling 
race is the Mahratta. The town of Gwalior is 
interesting as a rock fortress, the sandstone hill 
having been artificially rendered stronger, as being 
an ancient seat of Jain worship, and as possessing 
a palace of fifteenth-century architecture. 

Gwennawi, the language of the negroes of 
Morocco. Most of the slaves in this region speak 
the Arabic dialect of their masters ; but they also 
carefully preserve and hand down from generation 
to generation the Soudanese idiom, which they call 
Lngha el Grvennawia, “ Language of the Blacks,” 
which appears to be a Mandingo or Bambarra 
dialect. 

, Gwyniad, the Welsh name of Coregonus clupe- 
oides . a food fish, known in the Lake district as the 
Schelly, and round Loch Lomond as the Powan 
and Freshwater Herring. When full grown it is 
about a foot long, with shining silvery scales. It 
feeds on entomostraca y insect larvae, and beetles. 
[Cobegonus.] 


Gyges, King of Lydia, dethroned Candaules 
and founded a new dynasty in 687 B.c. It would 
appear that with Carian and other mercenaries he 
overcame the opposition of the natives, and was 
confirmed in his position by the reply of the 
Delphic oracle. Inscriptions show him to have 
been a tributary to the King of Assyria, who aided 
him against his foes, the Cimmerians. 

Gymnastics, The term “gymnastics” was 
applied by the Greeks to all bodily exercises, anti 
included running and jumping, boxing, wrestling, 
throwing the javelin, etc. It is derived from 
gunman (“ naked ”), because the performers were 
either nearly or completely naked. These exercises 
formed an important part of education in ancient 
Greece, and became common at Home during the 
period of the Empire. Daring the Middle Ages 
youths of high rank were trained in exercises 
requiring physical strength and suppleness, but 
with the progress of the art of war they fell into 
disuse. The term “gymnastics” is now confined 
to exercises the direct aim of which is to develop 
the muscles and bones, especially those of the 
upper part of the body. The modern science of 
gymnastics originated in Germany as a result of 
the greater importance attached to physical vigour 
as a means of promoting the general health. 
Gymnastic exercises were first introduced by 
Johann Basedow in his school at Dessau in 1774. 
In 1811 a gymnasium was established at Berlin by 
Friedrich Ludwig Jnhn, and henceforward the 
practice of gymnastics became general in Prussia 
among all classes. From Prussia it passed to 
Sweden, where it became an essential part of 
military training, and produced so marked a change 
in the efficiency of the Swedish troops that in 1844 
the same methods were adopted by Louis Philippe 
in the French army. The movement spread from 
France to the other Continental countries. In 
England private gymnasia were established at 
Oxford (1858) and elsewhere, and at a somewhat 
later date gymnasia for the use of soldiers were 
erected at Aldershot and other military stations. 

Gymnastic exercises either consist simply of 
movements of the limbs — a branch of the science 
which has received much attention in Sweden, 
especially at the hands of Professor Ling (1776- 
1$39) — or artificial aids of various kinds may be 
used. These may be either movable, as in the case 
of dumb-bells and bar-bells (bars about 3 feet in 
length with weights at both ends), or immovable. 
The most important immovable appliances are the 
horizontal bar, which may be heightened or lowered 
to the required level, and the parallel bars, two 
bars about 2\ ft. one from the other, and about 
4 ft. above the ground. The other appliances in- 
clude iron rings suspended by ropes from the roof, 
the trapeze-bar which also hangs from the roof, 
horizontal and vertical ladders, and ropes and poles 
for climbing. ^ Loose flannel clothing is always 
worn by gymnasts. 

Gynmoblastic Hydroids, an order of the 
Hydromedusae, a sub-class of the Hydrozoa (q.v.). 
The polyps form branching colonies, which are in- 
vested with a delicate chitinous cuticle, whioh 
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does not, however, form cup-like expansions into 
which the hydranths can be withdrawn. Examples 
of the group are T ubularia, Cordylophora , Hij dr ac- 
tinia. When free-swimming medusae are formed 
they possess eyes, and bear the sexual products 
round the manubrium ; they are known as Antho- 
medusaa (q.v.). 

Gymnolfemata, the sub-class of Bryozoa 
belonging to the group Ectoprocta (q.v.), including 
the three most important orders, the Cyclostomata 
(q.v.), Ctenostomata (q.v.), and Cheilostomata 
(q.v.). The main character of the sub-class is that 
the arms around the mouth are arranged in a circle 
instead of a horse-shoe, as is the Phylactolasmata. 
With the exception of the one genus Paludicella, 
they are all marine. 

Gymnoaomata, the order of PteropOda (q.v.) 
or Sea-butterflies, in which there is no shell in the 
adult. 

Gymnosperms, the lower of the two divisions 
of flowering plants or spermophytes (q.v.), com- 
prising a single class, the Gymnospermia , the living 
representatives of which, some 400 species referred 
to about 40 genera, are grouped in three natural 
orders, the Cycadem, Coniform (including Taxinem ) 
and Gnetacew. Though including plants differing 
widely in mode of growth, these three orders have 
many characters in common, and exhibit inter- 
mediate conditions between the Pteridophytes and 
Angiosperms. On the one hand, they approach the 
Lycopodinm, especially Isoctes and Selayinella , in 
some respects, and the Equisetinae in others, so that 
we can only derive them from some common 
ancestor of the pteridophytes, whilst on the other 
hand they approach dicotyledons rather that 
monocotyledons. They are all woody plants with 
exogenous stems, which seldom branch in the 
cycads, but do so freely in conifers. They in- 
crease in diameter by a ring of cambium, but 
the medullary rays are invisible, being often 
only one cell broad, and tracheids, or elongated 
cells with bordered pits, take the place of vessels in 
the secondary wood, i.e. in the rings of wood 
formed by the cambium. An apical meristem of 
numerous small cells replaces the large apical cell 
of most of the higher cryptogamia. The leaves are 
generally simple with one vein, and do not all 
produce axillary buds. The flowers are always 
unisexual, seldom have even the rudiment of a 
perianth, $hd have generally 1 an elongated axis, 
which with its sporophylls is known as a cone. The 
pollen-sacs or microsporangia are produced separ- 
ately on the under surface of the staminal leaves or 
male sporophylls, and the pollen grains show their 
affinity to the microspores of lower groups by 
undergoing division into two or more ceils, one or 
more of which (the included cells ) form a rudi- 
mentary male prothallium, whilst the pollen-tube 
is given off by another. Carpels are sometimes 
absent, as in the yew, and when present do not 
form an ovary, style, or stigma, whence the ovules 
are naked, from which character the group derives 
its name. The ovules may be terminal or (in 
Qingko ) lateral axial structures, or may be marginal 


lobes of an open carpellary leaf, as in Cycas } or 
may be in the axils of the carpels, as in cypress 
and juniper, or on peculiar placental structures, as 
in the Abietinem. The embryo sac or microspore 
is at some distance below the apex of the tercine, 
has a thickened wall or exospore , and is filled 
before fertilisation with an archisperm on the 
upper surface of which several archeyonia , formerly 
known as “ corpuscula,” are formed. There being 
no stigma or style, the pollen-grain, earned by 
wind, falls directly into the micropyle; but its 
pollen-tube, after penetrating a little way into the 
tercine, commonly pauses for a considerable time, 
often for months, before growing on to the top of 
the embryo sac. Several embryos are frequently 
developed from one seed, either from the fertili- 
sation of the oosphere or central cell of more than 
one archegonium, or from a division of the suspensor 
(q.v.) which results from the fertilisation of one, 
each division bearing an embryo ( polyembryony ). 
Coniferous wood occurs fossil in Carboniferous 
rocks, and to the same period belong the Cordaiteat , 
a group possibly intermediate between cycads and 
conifers. But we may expect further light on the 
affinities of the now isolated groups of the Gymno- 
spermia from future palaeontological discoveries. 
[Cycads, Conifers, Welwitschia.] 

Gymnotus, a genus of eel-like fishes, with one 
species (G. clcctricus ), the electric eel, about six 
feet long, from the rivers of Brazil and Guiana. 
There are no scales, or caudal or dorsal fins, and 
the anal reaches to the end of the tail. It is the 
most powerful electric fish known. 

Gynandrophore, an elongation of the floral 
axis within the flower below the stamens, so that 
both androeoium and gynceeium are carried upon a 
stalk. This structure is but rarely developed and 
gives the name Gynandropsis to a genus, allied to 
the capers, in which it does occur. 

Gynandrons, having the androecium and 
gynoecium, i.e. the stamens and carpels, adherent 
into a column or yynostemium in the centre of the 
flower, as in orchids and Asclepiadacese. Such 
plants were placed by Linnams in a class 
Gynandria. 

Gynobasic, springing from the base of the 
ovary, a term applied to the style of united carpels 
when, owing to the greater development of their 
ovarian portions towards the outside or periphery, 
the style rises from the centre of a depression 
within the ring of carpels. It occurs markedly 
between the four divisions which result from the 
two carpels in the Labiatm and Boraginess. 
[Regma.] 

Gynophore, an elongation of the floral axis 
below the ovary, i.e. between the stamens and the 
ovary. We have such a structure in the passion- 
flowers, in the genus Alcbemilla , and notably in 
the capers ( Capparis ), besides other instances. 

Gynofttemium. [Gynandrous.] 

Gypsies, the English name of a nomad people 
of undoubted Indian origin, who, about a.d. 1000, 
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began to move in probably several waves of 
migration from the Indus valley westwards through 
Afghanistan, Persia, Asia Minor, and Syria to 
Europe, where they first made their appearance in 
the 14th century. The course of their wanderings 
can be followed through these regions, where they 
are still represented by the Luri, Kauli (i.e. Kitbuli), 
and Karachi (i.e. “ Blacks ”) of Persia ; the 
Xebeques of Anatolia; the Kurpadh of North 
Syria ; the Nowars of South Syria, and the Chin- 
giiian6 of Turkey and the Levant. This last, identified 
by some with the Chinganes of the Lower Indus, 
is the most general European name, occurring in 
many countries under diverse modified forms ; all, 
however, referable to the Sehane, which their chief, 
calling himself “ Duke of Little Egypt,” declared 
to be the name of his followers when summoned 
before the authorities of the Hafiseatic Towns in 
1417. Hence the German Zigeuner, the Italian 
Zingari, the Spanish Zincali, and perhaps also the 
* Aro-tyxavot or ABlyyavot (Acingani) of the Byzan- 
tine writers, though these are heard of before the 
assumed date of the first migrations from India. 
The other European names are due to popular 
views regarding the origin or practices of these 
nomads. Such are the Scandinavian Tatars, the 
Dutch Heidenen (“Heathens”), the French Bo- 
hemians, those who first reached Paris in August, 
1427, having probably come overland from Bohemia ; 
lastly the Spanish Gitanos, and the English Gypsies 
(Gipsies), that is Egyptians, as if the first arrivals 
in Spain and the British Isles had been via the 
Mediterranean from Egypt. 

But the proper tribal name always has been 
Horn (man, husband), which has been traced to 
the wandering low-caste Doms (d and r inter- 
changeable) of North India. [Doms.] It is note- 
worthy that the feminine forms of these words 
(Ilomni, Domni ) correspond, and are Sanskritic, as 
in rilja, rdni ; but all the Gypsies cannot be Doms, 
for many — perhaps the majority — seem to have been 
J&ts of Sindh, whence their alternative name Sinti, 
that is, people from the Sindhu (Indus) river. 
The Luri Gypsies of Persia appear to be certainly 
Jilts, and it was about the time of the overthrow of 
the Indus Jatsby Malimfidof the Ghaznevi dynasty 
(1025) that probably took place the first great dis- 
persion westwards. The two events, conquest and 
dispersion, seem related as cause and effect. It is 
also to be noticed that the Romni (Romani) 
language, though degraded and affected by elements 
from the speech current in all the lands traversed 
by them, is distinctly a Gaurian or Neo-Sanskritic 
dialect intermediate between the Panj&bi and the 
Sindbi. All are derived independently from the 
Prakrits, or vulgar Sanskrit idioms, which formed 
the connecting link between classical Sanskrit and 
the Neo-Sanskritic tongues as first represented in 
literature by the poet Chand. The Romni gram- 
matical forms show that the dispersion took place 
while these tongues were still in process of forma- 
tion, which would again point to the early part of 
the 11th century. 

The Gypsies were first heard of in Greece (Crete) 
in 1322, and they soon after reached Wallachia, 
whence the second, or what may be called the 


European, dispersion took place. This also was 
connected with a Mohammedan conquest, for it 
followed immediately after the hr- a si on of Wal- 
lachia by the Turks in 1415 ; hence their first ap- 
pearance (see above) in Germany in 1417, in France 
1427, and about the same time in England. That 
they reached England by this overland route, and 
not from Egypt, as was popularly supposed, seems 
evident, from the fact that in the English Romni 
dialect there are Greek, Magyar (Hungarian), Slav, 
German, and French elements, but no Arabic or 
Coptic, which must have been picked up had they 
passed through the Nile delta. In recent years 
they have crossed the Atlantic, and Gypsy encamp- 
ments are already familiar sights in some of the 
eastern states of the American Union ; for 
wherever they wander they tenaciously adhere to 
their old nomad habits, and also everywhere show 
the same tastes and follow the same pursuits of 
tinkers, horsedealers, strolling minstrels, prowlers 
about farmyards, just like their Indian ancestry. 
Nevertheless there are exceptions, and the Tsigams 
of Bulgaria have become a sedentary hard-working 
peasantry, have adopted the Moslem religion, and 
almost forgotten, their Romni mother- tongue, now 
speaking either Turkish or Bulgarian even in their 
homes ; but the type has remained quite pure, and 
can be instantly recognised amongst the surround- 
ing populations. But there are two types (JAt and 
Dorn) which may be best studied in Roumania, 
where some are distinguished by crisp black hair, 
thick lips, and a very dark complexion, others by a 
fine profile, regular features, and a light olive com- 
plexion. Here also they are grouped in three 
social classes, like the Hindu castes: (1) Laiesi y 
traders and minstrels; (2) Vatrari, servile, em- 
ployed as domestics and retainers in the great 
houses ; (3) Netotsi , the so-called “Atheists,” most 
savage and wild of all the Gypsy race. Such 
distinctions are not observed amongst the western 
Gypsies, because after the Wallachian dispersion 
the classes became mixed, and all, so to say, 
“ broke caste.” (G. Leland, Proa. Philological Soc. y 
March, 1879, and other writings ; F. Kanitfc, 
Mittheilungen der Ant hr op. ( Jesellschaft , Vienna, 
1877 ; J. W. Ozanne, Three Years in Uonmama , 
1878; Borrow; Miklosich.) 

• Gypsum, hydrous sulphate of lime (CaS0 4 + 
2H 2 U). an abundant mineral formed by the evapora- 
tion or saline waters and often occurring in exten- 
sive beds associated with rock-salt, as in the New 
Red Sandstone of our north-west Midlands, in the 
Purbeck beds, and in the Paris Eocene. When in 
transparent, colourless, pearly crystals, often in 
arrow-shaped twins, belonging to the Oblique 
system, it isluiown as selenite (q.v.) ; when fibrous 
and silky, as satin-spar; and when massive and 
but slightly translucent, as alabaster. Its hardness 
being only 2, this latter form is commonly carved 
for ornaments and internal embellishments for 
buildings. Gypsum is a valuable manure, and is 
added to water to render it “ permanently hard” 
for brewing purposes, a process known as “ burton- 
ising ; ” but its chief use is in the manufacture of 
plaster of Paris (q.v.). This substance is simply 
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gypsum deprived of its water by burning and 
ground fine. On the addition of water, chemical 
recombination, or “setting,” takes place, accom- 
panied with some expansion and the giving-off of 
heat. 

Gyration. [Rotation] 

Gyrfalcon. [Falcon ] 

Gyrinid®, the family which includes the 
Whirligig beetles (q.v.). 

Gyroscope is an instrument intended to illus- 
trate the phenomena of rotating bodies, generally 
the study of the combinations of different rotations 
imparted to the same body. It consists essentially 
of a metal wheel with heavy rim, provided with a 
stiff and strong axle pivoted inside a circular frame 
of metal as light as strength conditions will permit. 
A strong spin may be given to the wheel without 
disturbing this outer framework, which may be 
held by the hand during the operation. The prin- 
ciple of the gyroscope has recently been adapted 
to locomotion, as is shown by the success of the 
so-called Mono-rail, invented by Louis Brennan, 
C.B. [Rotation.] 


k. 

H, the eighth letter of the alphabet, is the 
Phoenician letter chetJi. the value of which was the 
same as that of eh in the Scotch word loch. Both 
the Greek “ rough-breathing ” and the Latin H 
were derived from cheth. In Anglo-Saxon H was 
still a guttural, but it afterwards became a spirant. 
In English it has disappeared before many words 
beginning with a consonant, as loaf , neck , ring, 
and is (in South Britain) scarcely heard in the com- 
bination wh t which was originally liw, but to this rule 
the word who forms an exception. In French, 
Spanish, and Italian it has been entirely lost, 
although in the first two the character is retained. 
In German musical notation the letter H denotes B 
natural, the letter B being used for our B fiat. 

Haarlem, the capital of North Holland, and 
one of the finest towns in the Netherlands, is 12 
miles west of Amsterdam, and stands on the river 
Spaarno about 4 miles from the sea. St. Bavo's 
Kerk, built in the 15th century, contains a renowned 
organ with 8,000 pipes. The Teyler Institution 
has, besides a fine library and observatory, an 
excellent collection of physical instruments. In 
Haarlemmer Hout (wood) stands the royal palace of 
Welgeleque. There are also an academy of sciences, 
and royal schools for teachers and clinical surgery. 
The town, through which run several canals besides 
the river, is a centre of the trade in bulbs and 
seeds. Silk, velvet, carpets, and Haarlem boutjes 
(a mixture of linen and cotton) are manufactured. 
The history of Haarlem goes back to the 12th 
century. It forfeited its privileges by siding with 
the peasants in 1492, and in the religious struggle 
of the 16th century stood a siege of seven months 
by the Spaniards, who subsequently perpetrated 
horrible outrages on the survivors. 


Haarlem Lake, which was drained by an 
English company employed by the Government 
between 1839 and 1852, was formerly a lagoon con- 
nected with the Zuyder Zee. In 1836, when its 
area was nearly 50,000 acres, the lake overflowed, 
and caused much damage in Amsterdam and 
Leyden. From the clayey soil at the bed of the 
lake, “ klinkers ” or paving-bricks used to be 
made. 

Habab, a powerful pastoral people, of north- 
east Abyssinia between the Bogos (Bilen) and 
Beni-Amer south and north, and north-west of 
Massowa. Their territory, which is now included 
in the Italian colony of Eritrea, occupies the strip 
of coastland between lat. 16° and 17° 30' N. and the 
neighbouring plateau as far inland as the Falkat 
river separating them from the Beni-Amer ; area 
2,500 square miles, population 70,000 to 80,000. 
The Hababs appear to have been originally a 
southern brancii of the Bejas [Beja], whom they 
still resemble in their physical appearance and 
nomad usages ; but having later been brought 
under Abyssinian influences, probably during the 
flourishing period of the Axurnite empire, they now 
speak a Geez dialect [Geez] closely akin to that 
of the neighbouring kingdom of TigrA They were 
also within recent times nominal Christians recog- 
nising the authority of the Abyssinian Abuna 
(Patriarch), but are now for the most part Moham- 
medans, like their Beni-Amer neighbours and kins- 
men. Like all these north-eastern nomads, they 
have their winter and summer stations, camping 
from June to October on the Nakfa plateau (4,000 
to 6,000 or 7,000 feet above the sea), and then 
descending with their numerous herds and flocks 
t o the grazing-grounds of the Sahel (“ coastlands **). 
Over their territory are scattered many curious 
monolithic monuments which have not yet been 
studied by archaeologists, and which they attribute 
to the Bet Maliyeh aborigines, many of whom still 
survive in the country. (W. Munziger, Gebiete der 
Beni-Amer nnd Habab in Pctermann , 1872 ; Von 
Heuglin, Lc Territoire dee Beni-Amer et des Habab 
in Bull, de la Soc. Khediviale dc Geographic, 1876.) 

Hab&kkuk (“The Embracing”), one of the 
Jewish minor prophets, the date of whoso work is 
placed by Delitzsch, on grounds of internal evidence, 
in the 12th year of Josiah, or 630 B.o. Other com- 
mentators consider him to have lived in the reign 
of Jelioiakim, son of Josiah, at a later period in 
the 7th century. 

Habeas Corpus is a writ bv which the per- 
sonal liberty of the subject can be enforced. By 
the Petition of Right (3 Charles I.) it is expressly 
declared that no freeman shall be imprisoned or 
detained without cause shown, to which he may 
make answer according to law, and by the 16tii 
Charles I. c. 10 it was enacted that if any person 
should be restrained of his liberty by order or 
decree of an illegal court, or by command of the 
King’s Majesty in person, or by warrant of the 
Council Board or of any of the Privy Council, he 
should, upon demand of his counsel, have a writ of 
habeas corpus to bring his body before the Court of 
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King’s Bench or Common Pleas, and such court 
should thereupon determine whether the cause of 
his commitment were just, and should forthwith 
do as to justice should appertain. And by Statute 
31 Charles II., c. 2, commonly called the “Habeas 
Corpus Act,” amended and made more effectual by 
the 50 George I., c. 100, the methods of obtaining 
the writ of habeas corpus are so plainly pointed 
out and enforced that, so long as this statute re- 
mains unimpeached, no subject of England can be 
long detained in prison, except in those cases in 
which either the general law requires and justifies 
such detention, or else some special legislation 
(always regrettable) has been found necessary so 
to provide in exceptional circumstances. Moreover, 
lest the habeas corpus should be evaded by de- 
manding unreasonable bail or sureties for the 
prisoner’s appearance, it is declared, by a statute 
passed in the first year of the reign of William and 
Mary, that excessive bail ought not to be required, 
though, on the other hand, to prevent such abuses 
as are usually apt to occur in the resort to a writ 
of this description, it is a rule with the courts that 
they will not grant a habeas corpus as of course 
or without probable cause shown. 

Of great importance to the public is the preserva- 
tion of this personal liberty. If even the highest 
magistrate could imprison arbitrarily whenever 
he or his officers thought proper, as in pre- 
Ke volutionary France was the frequent practice of 
the Crown, there would soon be an end of all 
other rights and immunities. Indeed, some have 
thought that unjust attacks even upon life or 
property at the arbitrary will of the ruler are 
less dangerous to the commonwealth than such 
as are made upon the personal liberty of the 
subject. To deprive a man of life, or by violence 
to confiscate his estate, without accusation or trial, 
would be so gross and notorious an act of despotism 
as must at once convey the alarm of tyranny 
throughout the whole kingdom ; but confinement 
of the person by secretly hurrying him to gaol, 
where his sufferings are unknown or forgotten, is 
a less public, a less striking, and therefore a more 
dangerous engine of arbitrary government. And 
yet sometimes, when the State is in real danger, 
even this may be a necessary measure, as has 
frequently happened in the administration of 
Ireland. But the happiness of our constitution 
is that it is not left to the executive power to 
determine when the danger of the State is so 
great as to render this measure expedient, for 
Parliament alone, when it sees proper, by suspending 
the Habeas Corpus Act for a short and limited 
time, can enable the Crown to imprison suspected 
persons summarily, and without the possibility of 
their obtaining their discharge during that period 
by resort to the courts, as the Senate of Rome was 
wont to have recourse to a dictator when they 
judged the Republic to be in grave and imminent 
danger. 

Habeas corpus as a form is not known to the law 
of Scotland. The way in which a person im- 
pi'iSoned gets his trial brought on, or his release if 
he is not brought to trial, is there called “ Running 
Letters." 


Habington, William (1605-1654), an English 
poet, the son of an antiquary (Thomas, d. 1647), 
who left valuable manuscript collections concern- 
ing the history of Worcestershire, was born and 
died at Hindlip in that county. His chief work 
was a collection of poems entitled Castara , written 
in praise of his wife Lucy, a daughter of William 
Herbert, Lord Powys. A play by Habington, The 
Queene of Arragon , is in Dodsley’s collection, and 
he wrote also The History of Edward the Fourth 
(begun by his father), and Observations upon 
Historie. 

Hacklander, Friedrich Wilhelm ( 1816 - 
1877), the Dickens of Germany, was born near 
Aachen. He was in early life engaged in trade, 
but also saw some service in the Prussian army. 
The latter experience he turned to account in his 
Tales of Soldier-life in Time of Peace (1841), and 
its sequel. In 1841 he went with Baron von Tiiben- 
heim to the East, and two years later accompanied 
the Crown Prince of Wiirtemberg on a European 
tour. In 1847, after serving with Radetzky in the 
Sardinian war, he wrote Soldier-life in Time of 
War. Soon after this he married and settled at 
Stuttgardt. He wrote several comedies (Per 
Gelieime Agent , etc.), but made his reputation 
chiefly by his Humorous Tales , and his novels 
Handel und Wan del (Ups and Dorms, translated 
by Mary Howitt), The New Don Quixote , The Dark 
Hour , Day and Night , and Zig-zag Stories. He 
was for five years director of the royal buildings 
and gardens, anti was ennobled in 1861 by the 
Emperor of Austria. 

Hackney, a large parish and borough in 
Middlesex, to the N.E. of the City of London, con- 
taining Clapton, Dalston, Homerton, Shacklewell, 
Stamford Hill, and Stoke Newington, now forms 
part of the “ County of London.” The parish has 
an area of 3,297 acres, and the borough, which 
returns three members to Parliament, is 3,937 acres 
in extent. [London.] Pop. (1901), 270,335. 

Haddington, the capital of Haddingtonshire, 
Scotland, is nearly in the centre of the county on 
the river Tyne, 17 miles E. of Edinburgh. It has 
one of the chief grain-markets in Scotland, and 
its abbey-church, called “ The Lamp of Lothian " 
(Lucema Laud on ire), is of great antiquity. This 
royal burgh, which was several times burnt in the 
wars with England, was the birthplace of John 
Knox, and of Jane Welsh, wife of Carlyle. 

Haddingtonshire, or East Lothian, a 
maritime county in the south-east of Scotland, 
having Midlothian as its western and Berwickshire 
as its southern boundaries. It has a coast-line of 
more than 30 miles from Musselburgh on the Firth 
of Forth to the border of Berwickshire on the 
North Sea. The area of the county is 280 square 
miles. Large crops of wheat, beans, and “ Dunbar 
reds ” (potatoes) are obtained. There are fisheries 
at Dunbar and in the coast-villages. The chief 
towns are Haddington, Dunbar, North Berwick, 
and Musselburgh. The county sends one member 
to Parliament. 
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Haddock, the surname of a distinguished naval 
family. Sir Kichaiid (d. 1715) fought at the 
battle of Solebay, in 1072, and was wounded. He was 
knighted in 1075, made commander-in-chief in the 
Medway in 1082, and in 1689 appointed Controller 
of the Navy, a post which he held until 1714. 
Nicholas (1686-1746) took part in the victory 
off Cape Passaro. He attained flag- rank in 1734, 
and in 1738 was made coinmander-in-chief in the 
Mediterranean. 

Haddock ( Gadus aglefinus), a common but 
very important British food -fish of the Cod family, 
ranging round the coasts of Europe, without enter- 
ing the Baltic or Mediterranean, and across the 
Atlantic to the eastern coasts of North America. 
In shape the haddock resembles the cod (q.v.), but 
is of much smaller size, from two to four pounds 
being the general weight, though much larger 
specimens are on record. In higher latitudes fish 
three feet long have been met with, but those taken 
around our own shores are about a foot in length. 
The general colour is greyish-white above, and the 
white belly is mottled with grey. The lateral line 
is black, and the dark spot above the pectoral fin 
lias led to the identification in folklore of this fish 
with that from which St. Peter took the tribute- 
money. Haddocks are taken with trawl-nets and 
long lines. The best smoked haddocks ( Flnnon 
haddics) come from the fishing village of Finnon 
or Findon six miles south of Aberdeen. 

Haddon Hall, a fine old mansion, belonging 
to the Duke of Rutland, is on rising ground near 
the Wye, 23 miles N.N.W. of Derby. It has 
previously belonged to two other noble families, 
and is mentioned in Peveril of the Peak . An illus- 
trated account of it is to be seen in two works by 
Cattermole. 

Hade. [Fault.) 

Haden, Sir Francis Seymour (b. 1818), a 
talented etcher and writer on etching, was born in 
London and educated at University College and 
the Sorbonne, Paris. He practised for some years 
as a surgeon at the West End, and became F.R.C.S. 
in 1857. His first important etchings were pro- 
duced about 1858. He became President of the 
Society of Etchers in 1889, and died in 1910. 

Hadaxtdoa, Hadendowa, a large branch of 
the Beja Hamites [Beja], whose territory ex- 
tends from the foothills of North Abyssinia 
northwards fto the Suakin district on the Red 
Sea coast. The tribal subdivisions are very 
numerous, some pastoral, others agricultural, with 
two permanent stations : Fillik on the plain east 
of the Herdub affluent of the Gash, and Mik- 
tinab farther south-west on the opposite side 
of the Herdub. Under the Egyptian rule, before 
the Mahdi’s revolt, Miktinab was the official 
capital and residence of a hereditary prince 
whose authority was recognised from Tokar below 
Suakin southwards to Kassala and throughout 
Taka, three-fourths of whose inhabitants are Haden- 
do^s. In Munziger’s time (1870) they were said to 
number as many as a million ; but they were greatly 
reduced during the Mahdist troubles (1884-92), 


when they were in frequent collision with the 
British forces holding Suakin. They are a fierce, 
warlike people w ho still speak the Beja (Hamitic) 
language, though many of the chiefs understand 
Arabic and claim Arab descent. 

Hades, in Greek mythology, was the name of 
the nether world, the abode of the dead, and also 
that of the god who ruled there, Pluto, the brother 
of Zeus. 

Hadley, John (1682-1744), inventor of the re- 
flecting quadrant, was from an early age a pro- 
ficient in mechanics, and took out a patent for a 
water-wheel. In 1717 he became a fellow of the 
Royal Society, and was afterwards Vice-President. 
In 1719 he made the first serviceable reflecting 
telescope, and in 1730 the idea of his great in- 
vention seems to have occurred to him at the same 
time as it did to Newton. Hadley was intimate 
with Sir Hans Sloane, near whom he had a house 
in Bloomsbury. His brother George (1685-1760) 
was the first to formulate the now accepted theory 
of the trade-winds. 

Hadley’s Quadrant, or the Reflecting 
Quadrant, was introduced by John Hadley in 1731 
to take the place of the backstaff , or Davis’s quadrant. 
It was formerly used for takingthe altitudes of the sun 
and stars, and for taking angles in surveying. Its 
form was that of an octagonal sector of a circle. 
The arc, therefore, contained 45°, but, there being 
double reflection, the limb was divided into 90°. 
The quadrant is now superseded by the sextant. 

Hadramaut, the name given to a strip of 
coast in the south of Arabia, to the north-west of 
Aden ; but the whole of the country to the south of 
the desert is often so-called on the maps. The 
chief town is Makulla. Coal and copper abound 
in this country. 

Hadrian. Publius JElius Hadrianus (76- 
138), fourteenth Emperor of Rome, was born in the 
imperial city. He was the son of a cousin of the 
Emperor Trajan, and was in great favour with 
Plotina, his wife. He had held several offices and 
was in command of the army in Palestine when he 
was summoned to receive the purple in 118. He 
spent the next sixteen years in visiting every part 
of his dominions. Having repelled the attacks of 
the barbarians beyond the Danube and put down a 
conspiracy at Rome, he crossed over to Britain and 
provided for its protection from the Caledonian 
tribes by fortifications and stations. After passing 
through Gaul and Spain he hurried to Parthia and 
intimidated Chosroes into submission. He paid 
several lengthy visits to Athens, and also stayed 
some time at Alexandria and Antioch. He dis- 
couraged persecution of the Christians ; but he put 
down a revolt of the Jews with great severity, and 
in 133 Jerusalem was occupied as a Roman colony, 
and named JElia Capitolina. Hadrian’s last four 
years were spent at Rome, where he built a 
mausoleum for himself, the ruins of which remain, 
and restored the baths of Agrippa, the Temple of 
Augustus, and other buildings. He selected as his 
successor Ceionius Commodus Verus, and when the 
latter died adopted T. Aurelius Antoninus £qv.). 
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Hadrian was one of the greatest of the emperors. 
He showed generally a forbearing temper, but the 
sufferings of his later years may have irritated him 
into some of those acts of cruelty of which he has 
been accused. Hadrian’s address to his departing 
spirit has in itself made his name famous. 

Hadrian’s Wall, a stone wall, with a ditch 
on the north. and a vallum , or line of ramparts, on 
the south, extends from what is now Bowness, on 
the Solway Firth, to the mouth of the Tyne. Con- 
siderable remains are still to be seen, the wail 
in some places being nine feet in height. Two 
accounts of it have been written by Dr. Colling- 
wood Bruce. 

Haeckel, Ernest Heinrich (b. 1834), the 
great German biologist, was born at Potsdam and 
educated at Wurzburg, Berlin, and Vienna. He 
settled at Jena in 18G1, and became professor of 
zoology there in 1865. In the following year he 
met Darwin in London. He has travelled for tho 
purpose of zoological research from Norway to 
Ceylon, and has also visited Madeira and the 
Canary Islands. His monograph on the Ked Sea 
corals (1876) was the result of an exploration 
undertaken in 1873. The chief of his other mono- 
graphs are The Radiolar'uc (1862) with which is 
given an elaborate atlas, that on calcareous sponges 
( Kalkschwdmme , 1872), and the work on jelly-fishes 
( System der Medusen , 1879); while he also made 
contributions to the Challenger reports. Among 
his more general works are Generelle Morphologic , 
The Natural History of Creation , and Anthropogenic. 
Haeckel was the first German who accepted the 
Darwinian theories, and he has done more than 
anyone to popularise them. For a detailed exposi- 
tion of his views see Embryology, Heredity, etc. 

Haematemesis (from two Greek words signi- 
fying vomiting of blood). This term, as its ety- 
mology signifies, is applied to the act of bringing 
up blood from the cavity of the stomach. It is by 
no means so simple a matter as might at first sight 
appear to distinguish the source of blood brought 
up through the mouth, and haemoptysis (q.v.) and 
haematemesis are not infrequently confused the 
one with the other. Blood brought up from the 
stomach has not usually the bright red colour 
possessed by that which comes from the lungs, nor 
is it so intimately mixed with the expectorated 
mucus. If blood remains in the stomach for a 
sufficient length of time to enable the digestive 
juices to act freely upon it, it acquires the ap- 
pearance of coffee grounds. Haematemesis may be 
due to gastric ulcer, or to cancer of the stomach. 
It is also common in association with the Congested 
state of the gastric mucous membrane which exists 
in cirrhosis of the liver. 

H&matin, a coloured material formed by the 
decomposition by acids or alkalies of the hoemoylobin 
(q.v.) of the blood. It is usually obtained as a 
scaly mass of a blue-black colour, which when 
powdered appears dark-brown. The generally but 
not universally accepted formula for the substance 
is C^HsjN^ebg. It is sometimes found in the 
fasces, and in certain poisoning cases in the urine. 


It is usually identified by the spectroscopic exami- 
nation of its solution. 

Haematite, so named from tb<* Greek haima , 
blood, from its red streak, is the mineral sesqui- 
oxide of iron (Fe 2 O a ). containing, when pure, 70 
per cent, of iron and 30 per cent, oxygen. When 
crystalline it belongs to the Rhombohedral system, 
occurring in rhombohedra and tabular crystals of 
an iron-black or steel-grey colour, sometimes with 
a splendent metallic lustre, when it is known as 
specular iron-ore , such specimens from Elba having 
been employed by the Homans as hand-mirrors 
(specula). Its hardness is 5*5 to 6*5, and its specific 
gravity 4*5 to 5-3. In very thin plates it appears 
red by transmitted light, and it has a cherry-red 
streak. In an earthy condition it is known as red 
ochre or reddle , and is used as a paint in crayons 
and in polishing glass. Haematite also occurs 
commonly in mammillated masses with a radiating 
internal structure, known as kidney -iron- ore. It is 
sometimes magnetic. Haematite is one of the 
chief iron-ores. It occurs, replacing calcite, in 
pockets and fissure-lodes, in the Carboniferous 
Limestone, in Furness, and to a less extent in 
Cumberland, South Wales, Devon, and Cornwall, 
It is imported from Spain. Pilot Knob, Missouri, 
is a hill 700 feet high, almost entirely haematite, 
and a large part of Gellivard in the north oi 
Sweden is similarly made up of this ore. It occurs 
in lavas at Vesuvius and Ascension. 

Haematocele, a swelling produced by effusion 
of blood into one of the internal cavities of the 
body. 

Haematuria, the occurrence of blood in the 
urine. This symptom may be due to disease 
(injury, inflammation, calculus, cancerous growth 
or parasites) affecting the kidney, ureter, bladder or 
urethra. It occurs also in consequence of the use 
of certain drugs, and a variety of haematuria, 
paroxysmal haematuria, deserves special mention. 
In this last-named disease, which is very un- 
common, the attacks of haematuria occur at irregular 
intervals, and are accompanied by shivering fits. 

Haematoxylin is the colouring material to 
which logwood owes its importance for dyeing 
purposes. When first discovered it was known as 
“ haematin,” but this name was changed owing to 
its application to another totally different substance. 
It is obtained by extracting logwood with ether, 
allowing the solvent to evaporate and recrystallising 
the product from its hot aqueous solution. It then 
forms colourless or slightly yellow crystals easily 
soluble in alcohol, ether, or hot water. It possesses 
a sweet taste, and its composition is represented by 
the formula C ]fi #i 4 0 8 , but its constitution is not yet 
well determined. If oxidised, as by exposure to 
air, it yields a red-brown powder, hamatcin , of 
composition C ]8 H ]2 Q fi . Haematoxylin, in the form 
of extract of logwood, is largely employed for dye- 
ing blacks and blues upon fabrics. Iron or 
chromium mordants are usually employed, but the 
colours obtained are unfortunately comparatively 
fugitive if exposed to light. It is alsoused for 
staining microscopic objects and animal tissues. 
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gamin, a substance which can be manufac- 
tured from blood. Its importance is due to the 
fact that it forms characteristic crystals which can 
be readily recognised under the microscope. If a 
small portion of dried blood, or of material in 
which the presence of blood be suspected, be finely 
powdered with a little common salt, placed on a 
glass slide, treated with a few drops of glacial 
acetic acid, and then heated to dryness, micro- 
scopic examination will show a number of dark 
brown rhombic crystals ; the formation of these 
hremin crystals thus constitutes a very delicate test 
for the presence of blood. 

Haemoglobin, the constituent of the red 
corpuscles of the blood, to which their chief im- 
portance as oxygen carriers in the human economy 
is due. It occurs to a variable extent in venous 
blood, but in arterial blood it only exists loosely 
combined with oxygon as oxy -haemoglobin. Its 
chemical composition has not as yet been definitely 
ascertained. It may be obtained in crystals which 
ordinarily appear of a dark red or purplish colour, 
but the hue varies with the direction of the light. 
[Pleoohbojsm.] With a number of gases, other 
than oxygen, haemoglobin can also enter into com- 
bination — as e.g. with carbon monoxide, nitric 
oxide— forming compounds resembling oxyhiemo- 
globin. [Blood.] 

Haemophilia, or Haemorrhagic Diathesis. 
The subjects of this disease display a t endency to lose 
large and even alarming quantities of biood on 
very small provocation. Thus a mere scratch may 
produce considerable haemorrhage, and even the 
smallest operations, such as the extraction of a 
tooth, cannot in persons who suffer from the 
malady be undertaken without considerable appre- 
hension. Haemophilia is eminently hereditary, 
and generally affects the males of a family while 
the females escape. Though the female portion of a 
“bleeder family” do not themselves suffer from 
the disease, they transmit it to their male offspring. 

Haemoptysis (from two Greek words meaning 
spitting blood). This symptom is to be distin- 
guished from haemat emesis (q.v.). In haemoptysis 
the blood comes from the lungs or the air passages, 
not from the stomach, as is the case in hrnma- 
teraesis. Haemoptysis may be due to inflammation, 
ulceration, or cancerous or tubercular disease 
affecting the larynx, trachea, bronohii, or substance 
of the lung itself. In rare instances an aortic 
aneurism fbay burst into the hir passages. Lastly 
pulmonary apoplexy may be mentioned, in which 
disease effusion of blood occurs in the texture of 
the lung, and the extravasated material is partly 
coughed up and partly accumulates in the tissues. 
H Hemoptysis is oftentimes the first symptom of 
consumption, that is, of the deposit of tubercle in 
the lung. 

Kssmorrhage. [Bleeding.] 
Haemorrhoids. [Piles.] 

Hafis (“one learned in the JIaditks” or 
sayings of Mahomet) is the name generally given 
to Shems-ed-Din, the great lyrical poet of Persia. 


Little or nothing is known of his life, but he is 
thought to have died about 1388 a.d. He was said 
to have received his inspiration from El Khizar, a 
mythical saint, who gave him a draught of the 
water of life. So sweet were the contents of his 
Diodn that the author of the collection was 
called Chagarlab (“sugar-lip*) by his contem- 
poraries, He also obtained the name of Idshan-td- 
Ghayd (“voice of mystery”) from the fact that 
his beautiful images were held to, imply the mystic 
doctrines of Stifi philosophy. An English trans- 
lation of a selection from the Odes of H&fiz was 
made in 1802 by Richardson from a Latin version; 
and Sir William Ouseley, Bicknell, S. R. Robinson, 
and others, have translated specimens. The whole 
Divan has been rendered into German, but no 
complete English version has yet appeared. 

Hag (Myxine ylutinosa ), the popular name for 
an aquatic chordate animal, the type of a family 
( Myxinida ), to which the name is often extended, 
and which, with the Lampreys, makes up the order 
Cyclostomata or Round-mouths. The eel-shaped 
body is sciileless, the single nasal aperture is 
immediately above the mouth, which is furnished 
with four pairs of barbules ; there is one tooth in 
the middle of the palate, and two rows of comb- 
like teeth on the tongue. Along each side of the 
body forming a bead-like chain are glands which 
pour forth the mucus from which these creatures 
derive their generic and specific names. In the 
genus Myxine, with three species, there is one 
external branchial aperture on each side of the 
abdomen, leading by six canals to as many gill 
sacs. In the only other genus ( BdeUostomd ) with 
two species there are at least six such apertures on 
each side, each communicating directly with a 
separate gill sac. The distribution of the family 
corresponds with that of the cod family, upon 
which the hags prey, penetrating into their bodies 
and feeding on their flesh, whence the common 
species is also called the Borer. 

Hagen, a trading town in the Westphalian 
coal-district, 12 miles N.E. of Elbcrfeld-Barmen. 
Iron-founding and puddling, and the manufacture 
of iron and steel goods, cotton, cloth, and leather, 
are its chief industries. 

Hagenau, a town in Elsass • Lothringen, 
situated in a forest and standing on the Moder, is 
21 miles (by rail) E.N.E. of Strasburg. Hops and 
wine are the chief articles of traxie, and porcelain- 
stoves are manufactured. The churches of St. 
George and St. Nicholas date from the 12th and 
13th centuries respectively. 

Hagenbach, Karl Rudolf (1801-74), theo- 
logian, was born at Basel and studied at Bonn 
and Berlin. He was appointed professor of 
theology at Basel in 1824, and was author of 
Kirch engeschi ch te bis Zum 19 Jahrhundert , Enoyklo- 
pad is und Methodologie der theologischxn Wi&sen- 
sch often, a book on the history of* dogmas which 
was translated into English, several biographies of 
ecclesiastics and other works. 

Haggard, Henry Rider (b. 1856), novelist, 
was born in Norfolk, He was in South Africa from 
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1S75 to 1879, at first as secretary to Sir H. Bulwer 
in Natal, and then with Sir Theophilus Shepstone 
in the Transvaal. After his return to England 
he published Cetewayo and his White Neighbours 
and a series of novels, the first to attain popu- 
larity being King Solomon’s Mines (1886). Mr. 
Haggard has taken a special interest in land 
questions, on which he has lectured and spoken in 
various parts of the country, as well as on the 
continent and in the U.S.A. He journeyed 
through England during 1901 and 1902 investi- 
gating the condition of agriculture and of the 
rural population, and wrote The Poor and the Land 
in 1905. Recent novels are The Brethren (1904), 
Ayesha (1905), Benita (1906), The Ghost Kings 
(1908), and The Yellow God (1909). 

Haggis, a Scotch dish made of the heart, liver, 
lights, and other internal parts of a sheep, which 
arc minced with onions and suet, and after oat- 
meal, salt, and pepper have been added, are sewn 
up in the large stomach-bag of the sheep, and 
boiled for about three hours. _ 

Hagiolatry, a general term including ancestor 
and manes- worship. [Saint.] 

Hague, The (S’ Gravenhage, “the Count’s 
Hedge ’), the capital of South Holland and seat of 
the Dutch government, is on a branch of the Leyden 
and Rotterdam canal, 15 miles N.N.W. of the latter 
town, and 33 miles S.W. of Amsterdam. Originally 
a hunting lodge of the Counts of Holland, it became 
in 1584 the meeting-place both of the States of 
Holland and the States-General, as well as the 
residence of the Stadtholders. In the next two 
centuries it was also an important diplomatic 
centre. The city is beautiful in appearance, the 
canals, shaded by rows of linden-trees, having a 
picturesque effect. There is also a museum in 
which are many Chinese and Japanese curiosities ; 
a royal library, containing 4.000 MSS. ; a large col- 
lection of books and coins ; and many churches, 
the chief of which is St. James’s, a Gothic building 
of the 14th century. In the Meermanno-Westreenen 
museum is a collection of early printed books. To 
the north of the city in the Bosch , or Bark, stands 
a royal palace, to which is attached the Orange 
Hall. The Hague is connected by tramways with 
Scheveningen, a fashionable watering-place on the 
North Sea. Cannon -founding, copper- and lead- 
smelting, printing, and carriage-making (ire among 
the chief industries. Several learned societies have 
their headquarters in the city, which is adorned 
by ^statues of Spinoza, Bernhard of Saxe-Weimar, 
and princes of the House of Orange. The Inter- 
national Arbitration Court holds its meetings here. 

Hahnemaan, Christian Friedrich Samuel 
< 1755-1843), the orig.iator of homoeopathic treat- 
ment, was born at Meissen. In 1789 he began to 
devote himself to chemical research. While living 
near Leipzig he experimented on himself with 
Peruvian bark, subsequently basing his medical 
system on the conclusions so derived. After 
six years of experiment he published in 1796 his 
essay on A New Principle for Ascertaining the 
Curative Properties of Drugs, He was prosecuted 


by the State for iPegal dispensing, but held his 
ground at Leipzig till 1821, when he was finally 
driven out by the apothecaries. He now resided 
for some years at Kothen under the patronage of 
the duke, but in 1835 he settled at Paris after 
having married a Frenchwoman as his second wife. 
In spite of their author’s persecution, his doctrines 
made great progress in public opinion, patients 
coming for treatment from all countries. Hahne- 
mann was the author of a book on preventive 
measures entitled The Friend of Health (1792). His 
statue was erected at Leipzig in 1851, where also a 
book on his life and works by Albrecht was pub- 
lished ii\1875. 

Haida (HYDAH),the collective name of a group 
of North American Indians who occupy all the 
islands and parts of the mainland on the N.W. 
coast between the Thlinkits in the north, the 
Carriers (Athabascans) in the east;, and the Nootkas 
of Vancouver in the south. Their chief divisions 
are the Kaigani, Howkun, Klemakoan, and Kazan at 
the southern extremity of Prince of Wales Archi- 
pelago; the Skiddegates, Cumshawas, Laskits, and 
Skringwais of Queen Charlotte Islands ; the Cbim- 
syans about Fort Simpson and on Chatham Sound ; 
the Nass and t lie Skenas on the rivers so named 
from them, the Sebasses on Pitt Archipelago and 
the shores of Gardner Channel ; lastly, the Millhank 
Sound natives, including the Hailtzas, Bella Bellas, 
Bella Coolas, and others, with a total population of 
less than 10,000, scattered over a territory 40,000 
square miles in extent. The Haidas speak a stock 
language of the usual American type, to which 
Powell has given the name of Skiddigatan , from the 
chief tribe in Queen Charlotte Islands. Both in 
physical appearance and mental qualities they 
differ greatly from all other American aborigines. 
Although the hair is black and of the general horse- 
tail texture, the complexion is remarkably fair — 
even the full-blood natives, and especially the 
women, having their skins as white as ordinary 
Europeans, so that the blue veins “are freen 
meandering even in the minutest branches ” (Cap- 
tain Dixon). They also display great skill and an 
exuberant fancy in their wood and bone carvings, 
in the heraldic devices of the tall posts set up 
before the dwellings of the chiefs, and especially 
in the elaborate tattoo-markings decorating the 
bodies of both sexes. These markings exhibit the 
family “ crests ” or totems, while the carved columns 
strikingly resemble the figures represented on the 
monuments of the Mayas and other Central Amer- 
ican peoples. (Poole, Queen Charlotte Islands ; J. 
G. Swan, Tattoo Marks of the Haida Indians in 
Annual Report of the Bureau of Ethnology for 
1882-83, Washington, 1886.) 

Haidinger’s Brushes, in physical Optics , are 
appearances that present themselves when plane- 
polarised light [Polarisation] is received into 
the eye under certain conditions. Thus, if the eye 
be rapidly directed from one image to another of 
an object viewed through a rhomb of Iceland spar, 
which is a transparent crystal that gives two 
images of any small object viewed through it, a 
pale yellow patch will appear, bounded by curved 
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arcs on either side, and with a violet patch con- 
tained in each set of curves. The brushes seem to 
be due to the fact that the eye is itself capable of 
polarising light, especially in the neighbourhood of 
the yellow spot, the coloured appearances cor- 
responding to those that are seen when plane- 
polarised light is viewed through an external 
polarising medium. 

Baidak, or Hajduk (Hungarian a drover ), a 
Hungarian soldier, belonging to the irregular in- 
fantry, who in the 16th century carried on a border 
warfare against the Turks. Their adhesion to the 
Protestant cause was in 1605 rewarded by Stephen 
Bocskai, Prince of Transylvania, with the privileges 
of nobility, the right of self-government, and a 
district on the left bank of the Theiss, enlarged in 
1876, and now the county of Haiduk. 

Bail consists of globules of ice that fall like 
rain. It is more usual in spring and summer, and 
is observed to fall during the heat of the day. 
Hail rarely falls during the night. The size of the 
globules varies from that of a pea to that of an egg 
or small orange ; exceptional cases have been 
noticed where the hailstones have weighed as much 
as 3 lbs. Drops of rain that are whirled upwards 
by an ascending current of air will form snow if 
lifted sufficiently high ; if they are rapidly carried 
to a greater height they will be frozen into ice and 
so form hailstones. In a whirlwind they may be 
carried up and down alternately for several cycles 
before escaping the eddy and falling to the ground, 
and may in these separate ascents receive fresh 
additions of compact snow or ice. Examination of 
a large hailstone will generally show the different 
layers of which it is thus composed. 

Hailes, Sir David Dalyrymple, Lord (1726- 
92), Scottish judge, descended from a family of 
lawyers, was born at Edinburgh and educated at 
Eton and Utrecht. He was admitted to the 
Scotch Bar in 1748, was raised to the bench as Lord 
Hailes in 1766, and ten years later became a judge 
of the criminal court. He is chiefly known to 
posterity by his antiquarian researches, his friend- 
ship with Dr. Johnson, and his controversy with 
Gibbon, against whom he appeared as the apologist 
of Christianity. His chief works were The Annals 
of Scotland, Memorials and Letters relating to the 
History of Britain in the Beign of James /., and an 
edition of The Worhs of the Ever-memorablc Mr, 
John Hales of Eaton. 

Baileybory College, 2 miles S.E. of Hert- 
ford, was from its foundation in 1809 till 1858 a 
training institution of the East India Company. 
Here Malthus and Sir James Mackintosh were once 
professors, and Lord Lawrence and Sir Bartle Frere 
cadets. In 1862 the existing public school was 
opened and endowed with scholarships. The 
number of boys is limited by the charter to 500. 

Baimura ( Eryth rinus macro don), a large fish 
of the family Characinidne. from tropical America. 
It is the type of a group of the family distinguished 
bv the absence of an adipose An. Its dentition is 
formidable, and the natives, who esteem it for food, 
take it with a line and in traps. 


Baiaan, an island off the south coast of China 
forming part of the province of Kwang-tong, and 
being the southernmost portion of the empire. It 
is 185 miles long and 90 broad. Kiung-chow is the 
capital. Hoi-how, its port, has been open to 
foreign trade since 1876. Pigs, sugar, eggs, and 
various nuts are exported, and there are extensive 
fisheries. In the interior, which is mountainous, 
gold is found. Bice, cocoa-nuts, and sesame seeds 
are also among the products of the island, which is 
subject to frequent earthquakes. The Les or 
aborigines (about a third of the population) claim 
to be independent of the Chinese government. 

Bainault, a province of Belgium, bounded on 
the north by Brabant and Flanders, on the east by 
Namur, and having France on the south and west. 
It is the northern part of the old count ship of 
Hainaut, which passed successively to Bavaria, 
Burgundy, and the house of Austria. The present 
province, constituted in 1816, has an area of 1,437 
square miles. The French department of the Nord 
once formed the southern part of Hainault, is 
watered by the Scheldt, the Sambre, the Dender 
and the Haine, and produces much wheat, fhax, and 
beet. There are valuable coal-mines in the south, 
and iron, marble, and limestone are the chief of 
the other minerals. Large manufactures of linen, 
porcelain, lace, and hardware are also carried on in 
the towns, and the Hainault breed of horses and 
cattle is celebrated. The forest of Ardennes 
covers the greater part of the south of the province. 
The chief towns, Mons and Charleroi, are in the 
south-east. 

Hair. A hair consists of an aggregation of 
much modified epithelial cells, and may be regarded 
as an outgrowth from the epidermis or outer pro- 
tecting layer of the skin. Almost all parts of the 
skin are studded with cylindrical follicles or de- 
pressions, in each of which the root of a hair is 
planted. Such follicles are entirely absent from 
the palm of the hand and the sole of the foot, and 
as regards the rest of the body they vary much in 
number and degree of development. The ap- 
pearances seen on making a longitudinal section 
through a well-grown hair are depicted in 
Fig. 1. Of the two parts of which a hair is made 
up, the root and the shaft, only the former is 
shown in the diagram. The shaft — thatris, the 
free portion which projects beyond the skin — 
must be supposed to be cut away. Outside the 
lmir-root itself several structures will be noticed. 
These, the various layers of the hair follicle, are 
described in detail in Fig. 2. Immediately ex- 
ternal to the hair-root the diagram shows a series 
of layers of epithelial cells, which make up the 
inner and outer root-sheaths. External to these is 
what is called the glassy membrane, and finally 
outside this lies the fibrous coat of the hair sac. 
To return to the longitudinal section, it will be 
seen that the root of the hair terminates in a 
bulbous enlargement, the hair bulb , and projecting 
into the substance of the bulb from below is a mass 
of fibrous tissue containing numerous cells and 
blood-vessels known as the hair papilla. The hair 
bulb is composed of epithelial cells, and these are 






continually being added to by the growth of new 
cells immediately over the papilla, the constant 



Fig. 1 .— Longitudinal Section through a Human Hair, 
1, Epidermis. 2 Mouth of hair follicle. S Sebaceous follicle. 
4 MukuIva director pili. 5 Papilla of hair. 6 Adipose 
tissue. 


addition causing a thrusting upwards of cells pre- 
viously formed, which latter become modified in 
appearance and converted into portions of hair 
substance proper. In this way a hair is continually 
growing as long as the hair follicle and papilla 
lemain functionally active. After a while the two 



Pig. SL— Cross Section through a Human Hair and Hair 
Follicle. 

« Marrow of hair, b Cortex of hair, c Cuticle of hair. 
d Huxley's layer of inner root-sheath, e Henle’s layer of 
inner root ((heath. / Outer root sheath, g Glassy mem- 
brane. h Fibrous coat of hair sac. i Lymph spaces in 
the same. 


latter undergo degeneration, and then a new 
papilla and new follicle will be found to take their 
110 


place. The hair itself consists of the delicate 
cuticle composed of a single layer of imbricated 
scales, internal to which are the fibres of the hair 
substance, and most internal of all is what is called 
the marrow of the hair . Two other structures 
deserve mention in connection with the hair folliole. 
There is, in the first place, the sebaceous gland or 
follicle depicted in Fig. 1, which secretes an oily 
substance which serves to keep the hair glossy ; in 
the second place, there is the group of unstriped 
muscular fibres ( musculus arrector pili), which by 
their contraction drag upon the hair follicle and 
make the hair stand erect. This system of muscles 
is much more highly developed in the lower animals 
than in man. 

Hair-dressing. Savage races, and up to a 
late period civilised nations also, exhibit great 
variety in their modes of dressing the hair. Among 
the more remarkable peculiarities may be men- 
tioned the Chinese pig-tail and the Moslem practice 
of shaving the head with the exception of a small 
tuft by which the wearer may be lifted into 
Paradise. But these monstrosities appear natural 
and simple beside the head-dresses in vogue in 
Europe in the 18th century, in which the French 
set the fashion. The tax on hair-powder and the 
taste for simplicity in dress which sprang up with 
the progress of democracy resulted in the abandon- 
ment of these absurd fashions. 

Hair Dyes. The practice of dyeing the hair 
prevailed among savage races in ancient times, and 
is still resorted to by those who fancy that they 
thereby add to their personal attractions or wish 
to appear younger than they are. Vegetable dyes 
are commonly used by savages, and are also in 
favour with the fair sex in China and other Eastern 
countries; but, with the progress of civilisation, 
mineral preparations are found more effective. 
These generally consist of a solution of oxide of 
silver, mercury, bismuth, lead, or some other 
metallic salt. Most, if not all, arc injurious. 

Hair Powder, a scented white powder, which 
was sprinkled on the wigs and hair-dresses (q.v.) worn 
in the 18th century. Notwithstanding a law that 
it should be made exclusively of starch, flour was 
much employed in its preparation, and in 1746 a 
]arge number of liair-dressers were heavily fined 
for using adulterated powder. A tax imposed in 
1795 was at first a fruitful source of revenue, but it 
led to the disuse of hair powder and was repealed 
in 1869. Hair powder is still often worn by foot- 
men, and sometimes forms a part of fancy-dress 
costume. 

Hairs (on plants) are modified cells of the 
epidermis, either on roots, stems, or leaves. Though 
each hair originates in a single cell, they often 
become multicellular, assume various forms, and 
perform several very different functions. The 
stems of mosses (q.v.) give off root-hairs which 
branch freely and bear gemmae. The sporangia of 
ferns, and perhaps the ovules in such cases of 
superficial placentation as poppies, are hairs or 
triehomes , as they are termed in general morphology. 
Hairs generally originate adventitiously, and those 
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on the foots of flowering-plants are unicellular and 
exhibit nutatory movements. It is by means of 
these root-hairs that most flowering-plants take in 
their liquid food. Hairs occur generally on bud- 
scales and young stems and leaves, protecting them 
from radiated cold and perhaps damp, though such 
structures, as in the hazel and beech, often lose 
these hairs later, being, as it is termed, glabrescent. 
Hairs are particularly common in certain natural 
orders, such as the Labiatas and Boraginaceas, and 
they occur thickly on some plants characteristic of 
very dry situations and also on water-side plants, 
but not generally on actual aquatics. Thus it has 
been suggested that they act as a protection against 
unwelcome guests in the form of crawling, leaf- 
eating, or honey-stealing slugs or insects. Those 
which occur commonly on the outer surface of the 
calyx do probably perform such a function in addi- 
tion to the protection of the young flower-bud. 
Among the chief forms assumed by hairs are the 
44 glandular ” or knobbed, which may be unicellular 
or multicellular, the moniliform , or necklace-like, 
the peltate and stellate , which, again, may consist of 
one or more cells, and the squamose , or scale-like, 
as in the chaff-like bodies on the leaf-stalks of 
many ferns. Hairs often serve as receptacles for 
certain bye-products of metabolism, such as the 
sticky substance exuding from those of species of 
Lychnis , Silenc , Saxifraga , etc., or the formic acid 
of the nettle. The stinging- hairs of the latter are 
single cells with sharp hooked points, and pressed 
upon by surrounding epidermal and hypodermal 
cells. Hairy surfaces are termed villous if covered 
with scattered, long, weak hairs; silky, if with 
more numerous similar hairs, as in the Silver-leaf 
( Leucadendron argenteum ) of South Africa ; pubes- 
cent , if with numerous short hairs, as in the sage ; 
or hispid, if with stiffer hairs, as in the nettle. 
Prickles and some bristles differ from hairs in not 
being exclusively epidermal in origin. 

Hair Salt, or Epsomite, is the naturally occur- 
ing hydrated sulphate of magnesia, which forms 
the substance commonly known as Epsom salts 
(q.v.). It has the composition MgS0 4 + 70H ? , and 
occurs as a fibrous efflorescence at Epsom, Seidlitz, 
etc., and as fine silky fibres (hence the name) 
at Idria. The name is also sometimes applied to 
the naturally occurring sulphate of aluminium or 
feather alum Al 2 (SO.) 3 -f 180H« which occurs in 
fine fibrous masses in Chili and Bohemia. 

H&ir-flitre&ks, a small group of five species of 
butterflies belonging to the Lyccenidw (q.v.). The 
14 Green Hair-streak” ( Theela rubi ), is one of the 
smallest. The “Brown Hair-streak” ( Zephyrus 
betuhe ) belongs to an allied genus. 

Hair-tails ( Triohiurus ), a tropical genus of 
acanthopterygian fishes with six species, all having 
the body band-like, and tapering posteriorly with- 
out a caudal fin. Some of them attain a length of 
four feet, and T. Upturns, the Common Hair-tail, 
has occurred on our coasts. 

Hajj, or Hapj (Arabic, “pilgrimage”), the 
pilgrimage to the Kaaba (q.v.) or black stone at 
Mecca, which every devout Mussulman Is expected 


to make at least once in his life. After per- 
forming this duty, he receives the title of Hajji. 

Hake ( Merluccius vulgaris ), an important 
British food-fish of the Cod family. The elongated 
body is covered with minute scales, the caudal fin 
is separate, there are two dorsal fins and one anal, 
and the large ventrals are composed of seven 
rays. The general hue is greyish, darker on the 
back, and the length is from three to four feet. 
Like cod and ling, hake is dried and salted as stock- 
fish. The only other species, M. gayi , ranges from 
Chili to Magellan’s Straits and New Zealand. 

Hakkari, a chief branch of the Kurds [Kurds] 
who give their name to the mountainous district in 
the province of Van, Turkish Kurdistan, of which 
they are the original inhabitants. The Hakkari are 
turbulent and fanatical Mohammedan nomads, 
divided into a large number of sub-tribes. It was 
in the Hakkari country that the Oriental scholar 
and explorer, M. Schulz, was murdered in 1829, and 
most of the predatory expeditions against the 
surrounding Christian communities (Armenians and 
Nestorians) are conducted by these lawless moun- 
taineers. (W. Ainsworth, On the Hakkari, in 
Journal of the Royal Geographical Society , vol. xi.) 

HaUnyt, Richard, English clergyman and 
geographical writer, was born in 1553, was for 
some years chaplain to the English Embassy in 
Paris, and at the time of his death in 1616 was 
Archdeacon of Westminster. Between 1582 and 
1589 he compiled, in three volumes, his famous 
collection of voyages. Many editions, some with 
additions recommended by Hakluyt himself, have 
since been published. In continuation of his work, 
the Hakluyt Society “for the publication of rare 
and valuable voyages, travels, and geographical 
records ” was formed in London in 1846. 

Hakluyt Society. [Hakluyt.] 

Hakodate, a port of Japan, situated on a 
peninsula in the south of the island of Yezo, is 
built on the slope of a hill 1,200 feet high. Since 
1859 the port, which has a fine harbour, has been 
open to Europeans. The trade is chiefly in sea- 
weed, sulphur, and salted salmon. 

Halation. In the photography of objects or 
landscapes in which very bright parts are present, 
the high lights may frequently appear blurred and 
surrounded by a halo. This appearance is known 
as “ halation,” and is caused by the reflection, from 
the back of the glass, of light which has penetrated 
the film. It is often seen around windows in 
photographs of interiors, and in the case of dark 
objects, as tree trunks, branches, etc., standing out 
upon a bright sky. Halation may be more or less 
completely prevented by vaiious devices : as (1) 
backing the plate with a black (or yellow) varnish, 
sp that the reflection of light (or actinic light) 
becomes practically nil, and washing away the 
varnish before development ; (2) by the use of thick 
opaque films; (3) by the use of films supported 
upon transparent paper, etc., instead of glass. 
Varieties of plates intended especially to obviate 
halation are also obtainable in the market. 
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Halberd, or Halbert, a weapon which came 
into general use towards the close of the Middle 
Ages, and was common in the 15th and 16th centuries. 
It varied considerably in form, but the ordinary 
type was a stout wooden handle about six feet long, 
surmounted by a sharply-pointed blade, with a 
cross-piece which on one side resembled an axe, 
and on the other had the curve of a hook. 

Halberstadt, a fine old town in Prussian 
Saxony, 25 miles S.W. of Magdeburg. Its history 
goes back to the 9th century, when it became an 
episcopal see ; and it received municipal privileges 
in 998. It suffered much during the Thirty Years’ 
War, at the close of which it went to Brandenburg. 
The cathedral, begun in the 13th and finished in 
the 14th century, was restored between 1850 and 
1871. The church of Our Lady (12th century), the 
town-house (14th century) with wine cellars beneath 
it, and the Peterhof are also of interest. Gloves, 
cigars, and machines are made, and railway repairs 
undertaken. 

Haldane, Robert (1764-1842), religious writer 
and preacher, was born in London. In 1798 he 
sold his estate at Airthrey, and, having left the 
C! mrch of Scotland, soon after set up Congrega- 
tional tabernacles in Edinburgh. He afterwards 
adopted Baptist views, and alienated many of his 
followers. He spent large suras on his religious 
work, and in 1816-17 preached with great success in 
Geneva and Montauban. He was the author of The 
Authenticity and Inspiration of the Scriptures and 
Exposition of the Epistle to ike Homans. His 
brother James (1768-1851) was associated with 
him in his work, and also became known as a 
controversialist, especially by his attack on the 
doctrines of Edward Irving. 

Haldane, Kight Hon. R. B. (b. 1856), was 
educated at Edinburgh and Gottingen, and called 
to the Bar in 1879 ; he entered Parliament in 1885. 
In 1905 he became Secretary for War in the 
Liberal Ministry. He has written Education and 
Empire, and The Pathway to Reality. 

Hale, Edward Everett (b. 1822), a volu- 
minous American writer, was born at Boston, 
Massachusetts, and graduated at Harvard. In 1856 
he became minister of the South Congregational 
(Unitarian) church in Boston. He devoted much 
attention to Spanish- American history. Among 
his stories are The Man without a Country (1868) 
and The Skeleton in the Closet (1886). Died 1909. 

Hale, Sir Matthew (1609-76), a great English 
judge, was born at Alderly, Gloucestershire. He 
studied under Noy at Lincoln’s Inn, and made the 
acquaintance of Selden. He was one of Arch- 
bishop Laud’s counsel when impeached, and is said 
also to have advised Strafford. He conformed to the 
Parliamentary government after the war, and about 
1654 became a justice of the Common Pleas. He 
also sat in Parliament for his own county and 
Oxford University during the same period, and was 
a member of several committees both before and 
after the Restoration, in which he took an active 
part. He supported the Bill of Indemnity, and 


made more than one attempt to obtain the “ com- 
prehension ” of Dissenters within the Church. In 
1660 he became Chief Baron of the Exchequer, and 
in 1671 Lord Chief Justice. As a judge he was 
renowned for his integrity, his learning, and his 
patience. There are lives of him by Bishop Burnet 
and Sir J. Bickerton Williams. 

Hales, Alexander of (d. 1245), one of the 
most celebrated of the English school-men, known 
as the Doctor Irrefragabilis . His chief work was 
Summa Universa Tlieologue . 

Hales, John (1584-1656), one of the most en- 
lightened thinkers of the 17th century, was born at 
Bath. At Oxford he became fellow of Merton and 
University lecturer on Greek, and he also delivered 
a funeral oration on Sir Thomas Bodley. In 1612 
he became fellow of Eton, of which post he was 
deprived by the Parliament in 1649. He attended 
the Synod of Dort in 1618, and came back disgusted! 
with theological prejudice. His religious opinions 
became very liberal, and he was charged with 
Socinianism. In spite, however, of his tract on 
Schism and Schism aticks, Laud made him one of 
his chaplains and obtained for him a canonry at 
Windsor. When deprived of his offices under the- 
Commonwealth he lived with great simplicity as a 
private tutor, and sold his valuable library to a 
London bookseller. The Golden llemains of the 
Ever-memorable Mr. John Hales first appeared in 
1659. His complete works were first collected and 
edited by Lord Hailes (q.v.). 

Hales, Stephen (1677-1761), physiologist, was 
born at Bekesbourne, Kent. He became fellow of 
Corpus Christi, Cambridge, in 1703, and afterwards 
held livings in Somersetshire and Hampshire* 
(Farringdon). In 1718 he was elected F.R.S., and 
received the Copley medal in 1737. He was one of 
the founders of what was later called the Society 
of Arts. He lived chiefly at Teddington, of which 
be was perpetual curate. In 1751 he became chap- 
lain to Prince George (afterward George 111.) and 
clerk of the closet to his mother, who raised a 
monument to him in Westminster Abbey. Hales’s 
most important work, Statistical Essays , deals with 
botany and physiology, in which he first opened 
the way to a correct appreciation of blood-pressure. 
His best-known invention was that of artificial 
ventilators ; but he also contrived machines for dis- 
tilling sea- water and for the keeping of meat and 
water during sea-voyages. His pamphlet against 
brandy-drinking was republished in 1807. 

Haldvy, Jacques Francois &lias(1 799-1 862), 
a French musical composer of Jewish extraction 
(his real name was L&vi), was born at Paris. Ho 
studied at the Paris Conservatoire under Cherubini 
and in 1819 gained the “Grand Prix de Rome,” 
after which he went to Rome. His first operas 
produced in Paris were not successful, but Clari 
(1828), in which Malibran sang, made him known, 
though the ballet Manon Lescaut was the first of 
his works which really attracted the public. In 
1835, however, in which La Juice was given, his 
name became famous. VfJclair , a musical comedy 
(1835), showed him to have capacity for lighter 
music. As a professor at the Conservatoire he had 
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Gounod and Bizet among hit pupils. In 1854 he 
became secretary of the Acadgmie des Beaux- Arts, 
and published the Sloges he had to pronounce there 
in Souvenirs et Portrait s (1861). 

Kaltfvy, Joseph (b. 1827), French traveller 
and Orientalist, was born at Adrianople. He went 
through Abyssinia in 1868, and in the two follow- 
ing years collected for the French Academy while 
travelling in Yemen over 800 Sabaean inscriptions. 
Besides descriptions of his travels, he has published 
Etudes sur la Sylldbaire Cuni forme (1876), 
Ilecherohes Critiques sur V Origins de la Civilisa- 
tion Babylonienne (1877), and other works on 
kindred subjects. 

Haltfvy, Ludovic (b. 1834), some time secretary 
to the Corps L6gislatif, collaborated with Meilbac 
in the librettos of Offenbach’s opera-bouffes. They 
also wrote in conjunction several comedies such 
as Frou-Frou (1870), Toto ohez Tata (1873), Ze 
Mari de la Debutante (1879), and other light 
pieces. As a novelist Hal6vy has written Madame 
et Monsieur Cardinal (1873), Les Petits Cardinal 
(1880), Z'Abbt Constantin (1882), and briquette 
(1883). His V Invasion was a description of the 
Fran co-Prussian War. He was admitted to the 
Acadfimie in 1886, and died in 1908. 

H&lf-pay, the salary paid to commissioned 
officers in the British army and navy while they 
are not actively employed. In the navy, where it 
is rather less than two-thirds of full pay, it forms 
the regular stipend of officers whose ships are no 
longer in commission until their appointment to a 
new ship. In the army officers are not placed on 
half-pay, except in cases of illness or inefficiency, 
until they have held a command as lieutenant- 
-colonel for four years ; they then receive half-pay 
■until they are promoted. 

Halibnrton, Thomas Chandler (1796-1865), 
author of The Clockmaker ; or , the Sayings and 
Doings of Samuel Slick of Slickville (1837), was 
born in Nova Scotia. He became a member of the 
Assembly, and was successively Chief Justice of 
the Common Pleas and judge of the Supreme 
Court. In 1842 he retired and came to England. 
He was a Conservative member of Parliament from 
1859 to 1864, and died at Isleworth. Among his 
works were an Historical and Statistical Account 
of Nova Scotia (1829), The Old Judge (1849), and 
The Americans at Home (1864). 

Halibut, Holibtjt (Hippoglossus vulgaris), 
the sole species of its genus, and the largest of the 
flat-fishes, specimens of between five and six feet 
long being fairly common ; but it is said that fish 
of more than three times this length have been 
taken in high latitudes. The general colour is 
brownish on the upper surface, with markings of a 
darker shade and white beneath. The halibut is 
an important food fish, but its flesh is inferior to 
that of the turbot (q.v.). 

Halicarnassus, a Greek city, originally 
known as Zephyria, and now called Budrun, is in 
Caria, Asia Minor. It was of Doric origin, and 
belonged for a time to the Hexapolis confederacy. 


It became of importance under Lygdamis, a Persian 
satrap of Greek birth, in 500 B.C., and reached its 
greatest glory under Mausolus and Artemisia a 
century and a half later. It was destroyed by 
Alexander the Great, but its citadel held out 
against him. At Halicarnassus Herodotus, the 
father of history, was born. Interesting excavations 
were made on the site of the ancient city during 
the 19th century. 

i 

Halichondrina, one of the two divisions of the 
Cornacuspongia, includes those in which the skele- 
ton is composed of spicules, and there is little or 
no spongin. Its nearest allied group is that of the 
Keratosa. [Sponge.] 

Halifax. 1 . A town in the West Riding of York- 
shire, 43 miles S.W. of York. Its name is variously 
said to mean “ holy ways ” and “ holy face.” The 
parish church (St. John’s), in the Perpendicular 
Gothic style, was restored in 1879. All Souls’ 
church was designed by Sir Gilbert Scott. There 
are forty Nonconformist places of worship. The 
Piece Hall, originally used as a storehouse and 
place of sale for manufactured goods, is now used 
as a market hall. The People’s Park was laid out 
from designs by Paxton, and was given to the town 
by Sir F. Crossley, who, with his brother also in 
great part, defrayed the cost of building the orphan 
home and school. It was endowed largely by Mr. 
J. Porter. Besides its buildings and its water- 
works, Halifax has a flourishing Co-operative 
Society known as the Halifax Industrial. The 
carpet-works, employing more than 5,000 hands, 
are the largest in the world, and the manufacture 
of worsted and cotton stuffs is also carried on. The 
borough returns two members to Parliament. Pop* 
(1901), 104,933. 

2. The chief town of Nova Scotia, is situated 
on the eastern coast of that peninsula. Its 
harbour, capable of holding the whole British 
navy, is one of the finest in the world, and was 
called by the Indians Chebucto, “greatest of 
havens.” The dockyard is also one of the finest 
in British North America. The graving-dock, 
which is 600 feet in length, 89 feet wide at the 
entrance, with a depth of 30 feet, was completed 
in 1889. The history of Halifax does not go back 
farther than the middle of the 18th century. It 
was founded in 1749, and called after the English 
nobleman who had been most zealous in its pro- 
tection against French projects. It was so strongly 
fortified as to be deemed impregnable, and soon 
became the most important naval and military 
station in British North America. Its commercial 
importance, however, dates only from the period 
following the last French war. It is now the 
eastern terminus of the Canadian Pacific and Inter- 
colonial railways, and is an important coaling- 
station and starting-place for lines of steamers. Its 
streets are lighted by electricity, and the sanitary 
arrangements are perfect. The public schools are 
free, and to some extent compulsory. The Dal- 
housie University supplies advanced education. 
Halifax has schools for the blind and the deaf and 
dumb. Dartmouth is a suburb on the opposite side 
of the harbour. 
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Halifax, Charles Montague, Earl of (1661- 
1716), an able financier and Whig statesman, was 
bom at Horton, Northants, and educated at West- 
minister and Trinity College, Cambridge, where he 
became the friend of Newton. Having made a 
reputation as a wit by The Town and Country 
Mouse , a parody on The Hind and Panther , which 
he wrote with Prior, he was brought into Parlia- 
ment for Maldon by Lord Dorset. For his share in 
the Revolution he was granted a pension by 
William III., and appointed to a post in the 
Treasury. Three years later he was made Chan- 
cellor of the Exchequer as a reward of his financial 
services. By taking up Paterson’s scheme he laid 
the foundation of the Bank of England, and in 
1696, with the assistance of Newton, he carried out 
a reform in the coinage. During the years 1697-99 
lie was First Lord of the Treasury, and attempted 
to amalgamate the old and new East India Com- 
panies. He had made many enemies, however, and 
was twice accused of breach of trust, but on each 
occasion acquitted. During the reign of Anne he 
lived in retirement as auditor of the Exchequer, 
having also been created a peer. He supported, 
however, the leading objects of the Whigs, and on 
the accession of George I. the veteran Whig was 
made Earl of Halifax and Lord Treasurer. He 
held office only a few months, and died, having 
survived hi6 reputation. His claim to have been a 
friend to men of letters was bitterly denied by 
Pope, who charged him with “ helping to starve " 
Drvden. His grandson, the third Earl (1716-71), 
was Secretary of State under Lord Bute, George 
Grenville, and Lord North, in the reign of George 
III. 

Halifax, George Savile, Marquis of (1633- 
95), the celebrated “ Trimmer,” was made a Vis- 
count for his share in bringing about the Restoration. 
Throughout his career it was his practice to support 
the principle of steady government and the men of 
moderation when in danger of being overborne by 
royal tyranny or popular clamour. Thus in 1675 
he opposed the Test Bill, the repeal of which and 
the Habeas Corpus Act when demanded by James 
II. he likewise withstood. It was his eloquence 
which in 1679 procured the rejection of the Ex- 
clusion Bill by the House of Lords. From 1682 to 
1686 he was Lord Privy Seal, and, though dismissed, 
was appointed by James II. to treat with William 
of Orange. That king had equal confidence in him 
and restored him to his office ; but he soon found it 
necessary to go into opposition. His last notable 
act was his opposition to any censorship of the 
press. His Character of a Trimmer forms Halifax’s 
apologia. 

Halifax, Viscount. [Wood, Sir Charles.] 

Haliotida, a family of Gastropoda of which 
Haliotis is the type ; its popular name is the 
“ Venus* Ear Shell ’^(q.v.). 

HalipRysema, an animal which formed one 
of the principal members of the problematical 
group Qastrceada; it is, however, now known to 
be a Protozoan. 

Halitherixun, an interesting genus of extinct 


Sirenia (q.y.), less specialised than their living 
allies, the dugongs and manatee^. Remains have 
been found in Miocene and early Pliocene rocks in 
Suez, Malta, Italy, France Darmstadt. Germany, 
Belgium, and the Red Crag of Suffolk Halitherium 
had tusk-like incisors in the upper jaw, as in the 
dugongs, but its molars resembled those of the 
manatees. It had short, broad nasal bones and a 
rudimentary thigh-bone and socket. 

Hall, Basil, naval officer, explorer, and author, 
born in 1788, was a son of Sir James Hall, Bart., of 
Dunglass. He entered the navy in 1802, served as 
a lieutenant in the Endymion in covering the retreat 
of Sir John Moore’s army in 1809, and became a 
commander in 1814, and a captain in 1817. As a 
commander in the Lyra, 10, he accompanied Lord 
Amherst’s embassy to China, and on his return 
published A Voyage to the Western Coasts of Corea , 
etc. (1817). He then made a long tour on the 
Continent and travelled extensively. His experi- 
ences are embodied in numerous works, among 
which may be mentioned Extracts from a Journal 
written on the Coasts of Chili, Peru and Mexico 
(1823), Travels in North America (1828), and 
Patchwork (1841). He died in 1844. 

Hall, Charles Francis, Arctic explorer, was 
born of humble parentage in New Hampshire, 
United States of America, in 1821. After having 
been in turn blacksmith and journalist, he Jived for 
several years among the Esquimaux and gained so 
much valuable Arctic experience that in 1871 he 
was placed by the American Government in charge 
of an expedition which, in the PolaHs, set out on 
an attempt to reach the North Pole. At Polaris 
Bay, on the Greenland coast, he died in November, 
1871. The story of the expedition was published 
by the United States Government. 

Hall, Christopher Newman (b. 1816), a Con- 
gregationalist preacher and writer, was born at 
Maidstone. Having graduated with distinction at 
London University and gained the law fellowship, he 
preferred entering the ministry to going to the bar. 
In 1854 he left the Albion Congregational Church 
for Surrey Chapel, now called Christ Church, Lam- 
beth. His A utohioqraphy appeared in 1898. Among 
his devotional works are The Call of the Master (1855) 
‘and The Mm Christ Jesus. He died in 1902. 

Hall, Joseph (1574-1656), the satirist, was 
born at Ashby, Leicestershire, and educate"! at 
Emmanuel College, Cambridge. He took orders 
and became successively incumbent of Halstead 
and Waltham, Dean of Worcester, and Bishop of 
Exeter (1627) and Norwich (1641). He went with 
James I. to Scotland in 1617, and was one of the 
English deputies at the Synod of Dort, where he 
preached charity. He was distrusted by Laud and 
had to complain to the king of the spies set on him 
by the archbishop. He was imprisoned by the 
Parliament, and when released was driven out of 
his palace at Norwich, his last days being passed in 
poverty at Higham. His satires called Vxrgide- 
miarum (1597-98) were some of the earliest in the 
language, and aroused the jealousy of Marston. 
Besides this he wrote a prose satire ( Mundus alter 
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et Idem) in Latin against the Roman Catholics, and 
published devotional works which are highly praised 
by Fuller. 

Hall. MARSHALL (1790-1857), the author of the 
accepted method for restoring respiration after 
apparent drowning, was born at Basford, Notts, 
being a son of Robert Hall, who first used chlorine 
for bleaching cotton. Having graduated at 
Edinburgh and visited the medical schools at 
Paris, Gottingen, and Berlin, he began to practise 
fis a physician at Nottingham, but left it for 
London in 1826 and practised there till 1853. He 
made important discoveries in connection with 
the reflex action of the spinal system, and pub- 
lished able works on diagnosis, the circulation of 
the blood, and other medical subjects. His 
memoirs, with a biography, were written by his 
widow. 

Hall, Robert (1764-1831), the Baptist preacher, 
was oorn near Leicester. He was educated at the 
Bristol Academy and at King’s College, Aberdeen, 
and became intimate at the latter place with Sir 
James Mackintosh. In 1785 he began his ministry 
at Bristol, where he stopped for five years. In 
1791 he came to Cambridge, and increased his 
reputation as an orator by his sermon on Modern 
Infidelity (1800). For two periods of several 
months (in 1804-5 and 1805-6) he lost his faculties, 
and soon after his recovery left Cambridge for 
Leicester. Here in 1817 he delivered his famous 
sermon on the death of Princess Charlotte. Besides 
sermons he published An Apology for the Freedom 
of the Press (1793) and other works. 

Hall, or Halle, Edward (d. 1547), the 
•chronicler, was born about 1498 in Shropshire, and 
was educated at Eton and King’s Coliege, Cam- 
bridge. He then went to London to enter upon a 
legal career. He became Common Sergeant in 
1532, and was several times reader at Gray’s Inn. 
Some years afterwards he entered Parliament, 
where, as member for Bridgewater, he supported 
Crown interests. His Chronicle , entitled The Union 
of the Noble and Illusive Families of Lancastre and 
York , was first printed in 1542, but this edition is 
very rare. In 1550 a more complete one was 
issued, and in 1809 a reprint was published by Sir 
H. Ellis. 

Kallam, Henrv (1777-1859), the historian, 
was born at*' Windsor and educated at Eton and 
Christ Church, after which he went to the bar. He 
did not, however, long continue to practise, but, 
having obtained a Commissionership of Stamps and 
having property besides, gave his whole attention 
to literature. In 1818 he published his View of the 
State of Europe during the Middle Ages , which 
immediately established his reputation for learning 
and research. His Constitutional History of Eng- 
land, which appeared in 1827, covered the period 
from the accession of Henry VII. to the death of 
George III. He had in his former work in some 
measure dealt with the earlier constitutional history, 
but his account of this formative period has been 
superseded by Dr. Stubbs’s works. Hallam’s book 
is still the standard authority on Tudor and Stuart 


constitutional history. Hallam’s last great work, 
the Introduction to the Literature of Europe in the 
15th , 16th and 17th Centuries (4 vols. 1837-39), 
showed the same accuracy and learning as the 
previous publications, and had the same defect of 
colour. In spite of an impartiality beyond praise 
in those Quarterly and Edinburgh days, he showed 
decided Whig leanings, though of an historical 
rather than of a practical character, 

Arthur Henry Hallam, the friend of Tenny- 
son, was born in 1811. He died at Vienna in 1833, 
when on a Continental tour with his father. Among 
his Bemains the best specimens of his work were 
his Essay on Cicero , his attack on Rossetti’s sym- 
bolic criticisms of Dante, and his review of Tenny- 
son’s first poems. 

Hallamshire, a manor in the S.W. of Derby- 
shire, the boundaries of which are now difficult to 
define. It is thought to have included the parishes 
of Sheffield and Ecclesfield. A parliamentary divi- 
sion of the West Riding now bears this name. 

Halle (Halle an der Saale), a city of Prussian 
Saxony 20 miles N.W. of Leipzig. It is built upon 
several islands on the Saale, and is at the junction 
of several railways. It is a very old town. In the 
10th century it belonged to the Archbishop of 
Magdeburg, in the 13th was one of the leading 
Hanse Towns, but after a struggle of five centuries 
again in 1478 it fell under ecclesiastical power. At 
the Peace of Westphalia Halle went to Branden- 
burg, and in 1694 Frederick I. of Prussia founded 
its celebrated university. This was suppressed by 
Napoleon, but re-established in 1815, when it was 
incorporated with Wittenberg. It was long a theo- 
logical stronghold, but at length became a centre 
of Rationalism. Chief among the buildings of the 
city are St. Mary’s church (16th century) and the 
Gothic church of St. Maurice, which dates from the 
12th ; the remains of the Moritzburg, the former 
residence of the Archbishops of Magdeburg; the 
University library, the Red Tower (276 ft. high), 
and Roland statue in the market-place ; the Town 
Hall and the Francke Institution. [Francke.] 
Halle is celebrated for its salt springs, worked by 
the “ Halloren ” from the beginning of the Middle 
Ages. These men are supposed to be descendants 
of the original inhabitants, and have peculiar 
customs and immunities. Machine-making and 
sugar-refining are the chief industries. At Halle 
was born Handel the composer. 

Hall6, Sir Charles (b. 1819), the well-known 
pianist, was born at Hagen, Westphalia. He 
studied and established himself in Paris, but after 
the outbreak of the revolution of 1848 came to 
England, where he made Manchester his head- 
quarters. He did much to popularise the great 
masters, and was knighted in 1888. In the same 
year he married Madame Norman-N6ruda, the 
violinist — born in 1840. She was an organist's 
daughter, and was brought before the public at a 
very early age, playing first in London at the age 
of ten. Her first husband was a Swedish musician 
named Norman. Sir 0* Hall6 died in 1895. 
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Halleok, Fitzgreenb (1790-1867), an Ameri- 
can poet, was a native of Guildford, Connecticut. 
He was for some time private secretary to J. J. 
Astor, who left him a small annuity which enabled 
him henceforth to lead a retired life. In 1822 he 
paid a visit to Europe. His chief poems were 
Fanny, a satire, and Young America (1865). His 
Life and Letters were edited by James Grant 
Wilson, who also collected his works. 

Halleck, Henry Wager (1815-72), an Ameri- 
can general, was born at Western ville, New York 
State, and entered the army in 1839. He served 
with distinction in the Mexican War, and rendered 
useful services in organising the new state of Cali- 
fornia. In 1854 he left the army for a time and 
became a lawyer, but when the Civil War broke out 
he was made a major-general and given the com- 
mand in Missouri. In May, 1862, he captured 
Corinth, and the next July became commander-in- 
chief of the Federal army. This post he held till 
March, 1864, when he became chief of the staff 
under Grant. His Elements of War and Military 
Science, written after a tour in Europe when he was 
quite a young man, were for many years a standard 
text-book of tactics. 

Haller f Albrecht von (1708-77), anatomist 
and poet, was born at Berne. He graduated in 
1727 at Leyden, and also studied at Tiibingen, 
London, Paris, and Oxford. After making a reputa- 
tion for himself by botanical and anatomical re- 
search at Berne, he was appointed the first professor 
in these subjects and medicine at Gottingen in 
1736, where he remained till 1753. In his retire- 
ment at Berne he continued his scientific labours, 
and also took part in public affairs and wrote 
romances. Besides his botanical and anatomical 
works, he wrote poems which were republished in 
1882 and were the first sign of the revival in 
German literature. His life was written by Bldsch 
and Hirzel (1877), and Frey (1879). 

Halley, Edmund (1656-1742), an English 
astronomer, was born at Haggerston and educated 
at St. Paul’s school and Queen's College, Oxford. 
He began his astronomical studies as a schoolboy, 
and was elected to the Royal Society at the age of 
22. He had previously been to St. Helena and 
made a catalogue of the southern stars. In 1684 
he made the acquaintance of Newton, and found 
that he had been anticipated by him in his dis- 
covery of the nature of the centripetal force in the 
solar system. He formed a close intimacy with 
Sir Isaac, and defrayed the cost of publication of 
the Principia, besides seeing it through the press. 
He also made charts of the winds on the tropical 
seas and of the tides in the English Channel. In 
1703 he became professor of astronomy at Oxford, 
having previously been refused that post owing to 
his supposed materialistic views. From 1713 to 
1721 he was secretary of the Royal Society, and in 
1 720 became Astronomer Royal. . The comet which 
he observed and whose return he predicted, has 
perpetuated his name. Besides the discoveries 
mentioned, Halley made many others, such as those 
relating to the magnetic variation of the compass 


and the acceleration of the moon's motion. His 
Tabula? Astronomicce appeared in 1749. 

Halley’s Comet. This comet was observed 
in 1682 by the astronomer Halley, who had power- 
ful reasons for believing that it was the same comet 
that had appeared previously in the years 1607 and 
1531. He inferred that this heavenly body movtd 
in an elliptical orbit round the sun in the same 
manner as any one of the planets, but with a far 
larger orbit. His ideas being confirmed by careful 
calculations, he ventured to predict that the comet 
would next appear in 1757 or 1758, possibly retarda- 
tion from unknown causes delaying it till 1759. 
The mathematician Clairaut investigated the subject 
in greater detail in 1758, and further predicted that 
the comet would first reach its nearest position to 
the sun about the middle of April, 1759, adding 
that his calculations might be in error about a 
month either way. The comet actually appeared 
on Christmas Day, 1758, and was closest to the 
sun on the 12th March, just a month earlier than 
the day which Clairaut had calculated to be the 
most likely. It has since been shown that the 
magnificent comet appearing B.c, 11 was identical 
with Halley’s. In 1910 great interest was aroused 
by its return. [Comet.] 

Halliwell- Phillips, James Orchard (1820- 
89), the Shakespearian scholar, was born in Chelsea. 
He spent some time at Cambridge, making much 
use of the college libraries. His industry and 
learning procured bis election as F.R.S. before he 
was nineteen. Among his numerous antiquarian 
publications the chief was a Dictionary of Archaic 
and Provincial Words , Obsolete Phrases , Proverbs 
and Ancient Customs (1846), compiled when still 
a young man. The great work of his life was, 
however, his edition of Shakespeare, to which a 
life was prefixed (1853-65). He afterwards also 
published Outlines of the Life of Shakespeare (7th 
edit., 1887). To him chiefly was due the pur- 
chase of the poet’s estate by the Corporation of 
Stratford and the formation of the Shakespeare 
Museum. In 1872 he assumed the name of 
Phillips, his wife’s grandfather. 

Hall-marks, or Plate-marks, embossed 
symbols stamped on articles of gold and silver to 
show the quality of the material. The name is 
derived from the Hall of the Goldsmiths’ Company# 
to whom the regulation of the process was entrusted. 
The symbols are the following : (1) The standard 
mark ; this consists of a crown and the figure 22 
for English gold of 22 carats, a crown and the 
figure 18 for gold of 18 carats, etc. (2) The mark 
of the assay town — a leopard's head for London, 
an anchor for Birmingham, etc. (8) A mark 
showing that duty has been paid — the head of the 
ruling sovereign. (4) The date mark— a letter of 
the alphabet, which changes each year. (5) The 
maker’s mark— consisting usually of the initials of 
his Christian name and surname. To these (6) the 
workman’s mark is sometimes added. 

Hallowe’en, the 31st of October, the eve of 
All Hallows’ or All Saints’ Day. Popular supersti- 
tion ascribes exceptional power to witches and 
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fairies at this season. In Scotland it was formerly 
marked by festivities and divinations graphically 
described in Burns’s Hallowe'en. 

Haloes axe circles of light around the sun or 
moon, due to the presence of ice-crystals in the 
air. They are not usually distinguished from 
coronae, which, strictly speaking, are smaller circles 
appearing round the sun or moon when seen 
through a faint cloud or mist. The formation of 
haloes is very similar to that of rainbows; it is 
due to the refraction of light into the ice-crystal, 
and its reflection from the inner surface back 
through the crystal at a definite angle to its 
original path. A spectator placed at a certain 
position will receive light that comes from a certain 
set of crystals placed symmetrically with regard 
to him and the sun or moon. Such crystals will 
lie in a circle whose centre is in the line between 
his eye and the source of light, and he therefore 
sees a circle of light surrounding that source. The 
angular distance of the circle from the sun or 
moon will depend upon the arrangement of the 
ice-crystals. It is about 22° usually, but secondary 
haloes of 46° and even tertiary of about 90 u have 
been observed. The different refrangibilities of 
light of different colours causes primary and 
secondary haloes to be tinged red on the inside, 
and blue on the outside edges. Tertiary haloes 
appear to be uncoloured, but no satisfactory reason 
has yet been assigned for this deficiency. [Rain- 
bow, Mirage.] 

Halogens. This term is applied to the four 
elements, fluorine, chlorine, bromine, and iodine, 
which together form a natural group in which the 
physical and chemical properties exhibit a well- 
marked gradation. Thus the two first elements 
are gases, chlorine being, however, condensable to 
a liquid at moderate pressure and cold. Bromine 
is a liquid under ordinary conditions, while iodine 
is a solid substance ; fluorine has a very pale green 
colour, chlorine is of a marked yellow green, bromine 
is dark red, and iodine deep violet. The atomic 
weight increases similarly thus : F=19, Cl =35.5, 
Br=80, 1 = 127. With the alkaline metals they 
form a series of salts resembling ordinary salt — 
sodium chloride (NaCl), and from this the general 
term is derived ( hah , salt ; gennad , to produce). In 
their various chemical reactions, the heat of forma- 
tion of their compounds, etc., the same gradation 
as is noticed above is still more strikingly visible, 
and is whafPwould be predicted from the position 
of these elements in the arrangement of the 
elements according to the Periodic Law (q.v.) 

Haloxyline, or Blbckman’s Powder, is an 
explosive compound of sawdust freed from resinous 
matter, with saltpetre, charcoal, and sometimes also 
yellow prussiate (ferrocyanide) of potash. The 
substances are mixed, slightly moistened with 
water, orushed, ground, pressed to a cake, and then 
grained like gunpowder. The ordinary proportions 
are: sawdust, 9 parts ; charcoal, 3 to 5 parts; 
saltpetre, 45 parts. The ferrocyanide is added if 
very quick explosion be desired. 

Hals, Frans (d. 1666), founder of the Dutch 
school of ymrs-painting, was born between 1580 


or 1584, probably at Antwerp* but passed most of 
his life at Haarlem. His private life was not 
exemplary, and he fell into poverty. He received, 
however, a pension from the municipality, and was 
buried in St. Bavon’s church. He was a great 
master of the technique of portrait-painting, but 
his flesh-painting is considered somewhat crude, 
and his shading rather heavy. Vandyck is said to 
have visited him and praised him very highly. 
The chief work of Hals is his group of the Society 
of Archers in their Hall at Delft. His Mandoline 
Player at Amsterdam is also a good specimen of 
his portraiture. Among his pupils were Van der 
Heist, Ostade, Brouwer, and Wouvermans. He is 
generally known as Hals the Elder to distinguish 
him from his son (d. 1069) and his brother Dirk 
Hals (d. 1656.) 

Halyaites, or the Chain Coral, an extinct 
genus of corals, very common in the Wenlock 
limestone and some other Silurian rocks. 

Ham, the second son of Noah, is described in 
the book of Genesis as the ancestor of the Arabians, 
Egyptians, Ethiopians, and other southern races. 
The name is Hebrew, and means “to be hot.” 
[Hamitic Races.] 

Ham means literally the “bend of the leg,” 
but the name is now almost entirely confined to 
the cured thigh of the hog. The process of curing 
is as follows : After the meat has been well rubbed 
with salt, it is placed for some days on a bench or 
in a covered tub until the brine has disappeared. 
It is then rubbed a second time, some saltpetre or 
sugar being now added to the salt, and is after- 
wards replaced on the bench or in the tub for a 
week, after which the drying takes place. The 
smoking is usually carried on in a smoking-house 
containing two or three storeys. A wood fire is 
lighted in the lowest storey, and the smoke 
penetrates through the ceiling to those above in 
which the hams are hung. This operation lasts 
for about six weeks, during which the fire is never 
allowed to go out. The hams smoked in West- 
phalia are considered the best. An immense 
number of hams are packed for exportation at 
Chicago and in the neighbourhood. 

Ham, West, a borough — practically a suburb of 
London, on the Thames, in the county of Essex. 
The chief industries are ship-building and silk- 
printing. Many of the inhabitants are employed 
in the Victoria and Albert Docks. It consists of 
two parliamentary divisions, each returning one 
member. Pop. (1901), 267,308. 

Hamadaa, a Persian town, in the province of 
Irak Ajemi, at the foot of Mount Elwund, 180 miles 
W.S.W. of Teheran. It is supposed to stand on 
the site of the ancient Ecbatana, and contains the 
tomb of the philosopher Avicenna (q.v.). Leather 
is manufactured, and it is the centre of the carrying 
trade between Teheran and Ispahan on the east 
and Bagdad and Erivan on the west. 

Hamadryad [Nymph]. Hamadryad is also 
used as a popular name for Cynocephalus Kama- 
dryat [Baboon], and for the cannibal snake. 
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Ophiaphagus elaps , of the same family as the cobra, 
woich it exceeds in size. 

ga maaift (Hamema), a powerful Arabo-Berber 
people of Tunisia, dominant in the southern districts 
along the northern shores of the Shotts Jerid and 
Gharsa between the Gulf of Gabes and the Algerian 
frontier, and extending beyond the Gafsa oasis 
northwards to the Freshish territory. Before order 
was restored by the French occupation (1882), the 
Hamamas were practically independent of the 
Bey, and maintained a chronic state of warfare 
with all their neighbours, their marauding expedi- 
tions ranging far into the Algerian Sahara. In 
those days every Hamama male child was placed 
on the very day of his birth on the back of a horse, 
and saluted with the words, “Saddle and bridle 
and life on Islam,” meaning that his inheritance 
would be a horse and arms with which to earn his 
bread by plundering his Mohammedan neighbours. 
At present they find it more profitable to earn their 
bread by acting as caravan guides, cultivating date 
plantations, and seeking employment as labourers 
and porters in Tunis, Bona, and other large towns. 
{French Official Reports, 1886-92.) 

Hamann, Johann Geokg (1730-1788), German 
man of letters, was born at Konigsberg, in Prussia. 
After leading a desultory and wandering life, he 
obtained a post in the excise at Konigsberg in 1767. 
He died at Munster. The mystical tendency of 
his writings was opposed to the spirit of the age 
in which he lived, but he exercised considerable 
influence over Herder, Jacobi, Richter, and other 
eminent writers. 

Hamburg, a state of the German Empire, com- 
prising an area of 158 square miles, and including 
the city of Hamburg and the towns of Bergedorf 
and Cuxhaven. The city of Hamburg stands on 
the north bank of the Elbe, about 75 miles from its 
mouth and 177 miles N.W. of Berlin. It was 
founded by Charlemagne in 808. In 1190 it re- 
ceived an imperial charter, granting it freedom 
from external jurisdiction and other privileges. It 
was one of the earliest members of the Hanseatic 
League (q.v.), and from the middle of the 13th 
century onwards rose rapidly in commercial im- 
portance. It was very active in suppressing piracy 
in the North Sea. In 1402 a great battle took 
place off Heligoland, in which the robber chieftain 
Stortebeker was defeated by Simon of Utrecht, a 
Hamburg alderman, whose grave, adorned with 
symbolical sculpture, remains outside St. Nicholas’ 
church. Stortebeker's goblet, a yard and a half 
high, is also preserved among the local antiquities. 
In 1610 Hamburg became an imperial town. 
During the 16th century it showed a disposition to 
break loose from the traditional policy of the 
League, which was ill adapted to the altered con- 
ditions of the age. In 1667 it concluded an inde- 
pendent treaty with the English Merchant Adven- 
turers, which, in spite of the opposition of the 
League and the Emperpr, conduced greatly to the 
prosperity of the town. It was one of the three 
cities which continued to represent the League 
after the Thirty years’ War, although they had 


now lost most of their ancient privileges. The 
progress of Hamburg continued with little inter- 
ruption until the early years of the 19th century. 
From 1806 to 1814 it was occupied by Napoleon’s 
general Davofit, who was besieged here by the 
Russians in 1814. Its trade, which had greatly 
declined during the French occupation, began to 
revive in 1815, when it joined the German Con- 
federation. In 1842 a great part of the city was 
destroyed by fire. In 1888 Hamburg was compelled 
to join the German Zollverein, thereby losing its 
privileges as a free port. The part of the town 
which was rebuilt after the great fire contains 
many handsome houses, but the old town is corn* 
posed of narrow and irregular streets, intersected 
by numerous waterways, which afford communica- 
tion with the Elbe and its tributary the Alsfcer. 
The ramparts enclosing the town are now laid out 
as public gardens and walks. Of the ancient 
buildings which survived the fire the most note- 
worthy is the church of St. Catherine, built in the 
14th century. The other public buildings include 
the churches of St. Nicnolas (designed by Sir 
Gilbert Scott) and St. Michael, both remarkable 
for their lofty spires, the town-house, the “ school- 
house ” (comprising a large library and a natural 
history museum), the exchange, and the picture 
gallery. There is also an important school of 
navigation, to which an observatory is attached. 
The industries include sugar-refining, cigar-making, 
spirit-distilling, brewing, engineering, and ship- 
building. The importance of Hamburg is, however, 
almost entirely derived from its position as a great 
commercial centre. The dock accommodation at 
Cuxhaven has recently been improved, and, besides 
the Elbe, several new railways facilitate communi- 
cation with the interior of Germany. The trade 
of Hamburg extends to all parts of the world, that 
with Great Britain being especially active. Next 
after Great Britain, the countries with which 
Hamburg has commercial transactions of tho 
greatest magnitude are the United States, France, 
Holland and Belgium, Central America, Russia, 
East Indies, and China, and the east and west 
coasts of Africa. The chief article of commerce 
is coffee, next after which rank sugar, wine, 
spirits, tobacco, butter, hides, leather, and 
woollen and cotton goods. As a centre for the 
exchange of money its importance is second to 
that of London alone. Hamburg is a great port 
for emigration. 

Hamelin, Ferdinand Alphonse, French 
seaman, born in 1796, was the son of a naval officer 
who distinguished himself during the wars of 
Napoleon. He for a time commanded the French 
fleet in the Black Sea in 1854, and in 1855 was 
made Minister of Marine. He held that appoint- 
ment, save during two short intervals, till 1860, 
and, having reached the rank of full admiral, died 
in 1864. 

Hameln, a town of Hanover, on the Weser, 
25 miles S. w. of Hanover. It was a member of 
the Hanseatic League, and was formerly well 
fortified. Machine-making, brewing, and salmon- 
fishing are carried on extensively, and leather and 
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paper are manufactured. Among the many ancient 
buildings in the town is that shown as the residence 
of the “Pied Piper” celebrated in Browning's 
poem, an imposing edifice with heavy n.ullioned 
windows and a quaintly-carved gable. 

Hamorling, Robert (1830-1889), an Austrian 
poet and man of letters. In 1866 his health broke 
down, and he passed the remainder of his life at 
Gratz in a state of physical prostration. His poems 
include Sinncn una Minnen (1860) and other 
volumes of lyrics, but his best works are his satires, 
Ahasuer in Rom (1866), Der Konig von Sion (1869), 
and Homunculus (1888). 

J gajiiia.il (Hamkvan), a large Berber people, 
province of Oran, Algeria, where they occupy nearly 
ull the territory south of the Shotts between Gery- 
ville and the Moroccan frontier. There are two 
divisions, Hamian-Gharaba and Hamian-Sheraga 
(West and East Hamian), with numerous ferkas 
(clans), some of whom, after an unsuccessful revolt 
against the French, withdrew to Morocco in 1881. 
The Hamians are great traders, and every year 
equip a caravan of 6,000, 8,000, and even 10,000 
camels for the Gurara market in Central Sahara, 
whore corn, cotton goods, crockery, and other 
European wares are exchanged for ostrich feathers, 
salt, gold dust, and (formerly) Blaves. There are 
two other Berber tribes of this name in Oran, one 
in the Habra basin south of Sidi bel-Abbes, the 
other (Hamian el Melah) in the Arzen district 
near the coast. 

Hamilcar, surnamed Barca (“ lightning ”), a 
Carthaginian general, is first heard of in 247 B.C., 
when he was appointed commander of the Cartha- 
ginian forces in Sicily. He was then still a young 
man. At the time of his arrival the Romans had 
gained possession of the whole island, excepting 
Drepanum and Lilybaeum. Landing unexpectedly 
on the north coast, he occupied Mount Ercte, near 
Panormus, and from this centre led numerous ex- 
peditions against the Romans, while his fleet laid 
waste the shores of South Italy. In 244 he sud- 
denly left Ercte, and sailing along the coast, seized 
the town of Eryx, a point from which he was able 
to continue his tactics with even better success. 
Here he remained until the defeat of the Carthagi- 
nian fleet under Hanno off the ASgates islands (242) 
brought the First Punic War to a close. A revolt 
of the mercenary troops under Spendius and Katho, 
assisted by tfce native Africans* which broke out in 
241, was finally quelled by Hamilcar in 238. At 
home he allied himself with the Democratic party, 
as a counterweight to the intrigues of his aristo- 
cratic opponents, led by Hanno. Sent to Spain in 
236, he formed the design of founding a Punic 
dominion in that country, which might serve as a 
basis for future operations against Rome. Little is 
known concerning his movements in Spain, but the 
distance to which he carried his arms may be 
judged from the fact that he perished in a combat 
with the Vettones, who inhabited the region between 
the Tagus and the Anas (Guadiana). 

Hamilton. 1. A town of Lanarkshire, on the 
Clyde, 10 miles S.E. of Glasgow. It is one of the 


five Falkirk parliamentary boroughs. The inhabi- 
tants are chiefly engaged in mining. Here is 
Hamilton Palace, the seat of the Dukes of Hamil- 
ton, a portion of which dates from 1594. In the 
neighbourhood are the remains of the ancient 
castle of Cadzow. Pop. (1901), 34,000. 

2. A town in Canada West, on Burlington Bay, 
at the western extremity of Lake Ontario, 40 miles 
S.W. of Toronto. Several of the chief railways in 
Canada converge at this point, and the manufacture 
of iron implements, sewing-machines, and cotton 
and woollen goods is carried on extensively. 
Hamilton is a see of both the Anglican and 
Roman Catholic Churches. 

Hamilton, Alexander (1757-1804), American 
statesman, was born at Nevis in the West Indies, 
and received his education at Elizabethtown, New 
Jersey, and Columbia College, New York. He had 
hardly reached his 19th year when he published an 
able series of papers in support of the rights of the 
American colonists. When the war with the 
mother country broke out, he received a commission 
as captain of artillery, and in 1777 was selected by 
Washington as his aide-de-camp. After the close 
of the war he practised as a lawyer in New York. 
He represented the state of New York in the 
Congress of 1782, and took a leading part in the 
proceedings of the Convention at Philadelphia in 
1787, in which a final decision was arrived at as to 
the form to be given to the constitution. In 
accordance with a scheme formed by Hamilton a 
series of essays in support of the constitution, 
which afterwards became widely known as The 
Federalist , was published in the New York Daily 
Advertiser. More than half the essays were written 
by Hamilton himself. In 1789 he became secretary 
of the Treasury in the new Federal Government 
under Washington. This post he resigned in 1795, 
after completely restoring the public credit by his 
skill as a financier. He still remained the virtual 
head of the Federal party, and was invariably con- 
sulted whenever a difficulty arose. In 1799 he 
succeeded Washington as commander-in-chief of 
the United States army. He was killed in a duel 
by his political rival, Aaron Burr. 

Hamilton, Sir Charles, Bart., elder brother 
of Sir Edward Hamilton, Bart., was bom in. 1767 
and entered the navy in 1776. He shared in 
Cornwallis's action in 1780, and in the opera- 
tions by Nelson off Calvi in 1794. In 1799 he was 
second in command of the expedition to the 
Helder, and in 1800, as commodore on the coast of 
Africa, captured Goree. He became a rear-admiral 
in 1810, a vice-admiral in 1814, and an admiral in 
1830. From 1810 to 1814 he was commander-in- 
chief in the Thames, and from 1818 to 1824 
governor and commander-in-chief at Newfound- 
land. He died in 1849. 

Hamilton, Sir Edward, Bart., British naval 
commander, was a son of Captain Sir John Hamil- 
ton, R.N., and was bora in 1772. In command of 
the Surprise , 32, he took or destroyed above 80 
vessels, but it was in 1799 that be gained bis 
greatest fame by cutting out with his boats from 
under the fire of nearly 200 guns in the batteries 
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at Puerto Cabello, the Spanish (formerly British) 
Hermione, 44. Hamilton, who was severely 
wounded, was in due course made a knight, a K.C.B., 
and a baronet ; but, in the meantime, he had been 
captured by the French, and had been dismissed 
the service for ill-treatment of his men. He was, 
however, exchanged and restored, and died in 1851, 
having been for thirty years a flag-office**. 

Hamilton, Emma, Lady (1763-1815), notorious 
through her connection with Lord Nelson, is said 
to have been the daughter of a labourer named 
Lyon and to have been born in Cheshire. In 1791 
she was married to Sir William Hamilton, the 
English ambassador at Naples, and it was during 
her residence at that court that Nelson made her 
acquaintance. Their daughter, Horatia, was bom 
in 1801. Lady Hamilton died, In extreme poverty, 
at Calais. 

Hamilton, Patrick (d. 1528), a Scotch divine, 
was probably bom towards the close of the 
15th century. After studying at the universities of 
Paris and Louvain, where he imbibed the doctrines 
of the Reformation, he proceeded in 1523 to that of 
St. Andrew's, but his Lutheran tendencies became 
suspected, and in 1527 he sought refuge on the 
Continent. He now visited Wittenberg, where he 
formed friendships with Luther and Melanchthon. 
Soon after his return to Scotland he was summoned 
before Archbishop Beaton at St. Andrews, charged 
with heresy, and burnt at the stake on the very 
day of his trial. During his short life he had done 
much to extend the doctrines of the Reformation 
in Scotland. 

Hamilton, Sir William, Bart. (1788-1856), 
a Scotch philosopher, was the son of Dr. William 
Hamilton, professor of medicine in the university 
of Glasgow. He was educated at the grammar 
school and university of his native town, whence 
he proceeded to Balliol College, Oxford, in 1807. 
He was appointed professor of civil history at 
Edinburgh in 1821, and professor of logic and 
metaphysics in 1836. Meanwhile he had formed a 
connection with the 1 Edinburgh Renew , in which 
appeared his essays on Cousin (1829), Logic (1833), 
and Idealism (1839). His edition of Reid’s works 
was published in 1846, and in 1854 appeared the 
first volume of his edition of Ihigald Stewart, which 
was never completed. His lectures were published 
after his death, in 1859-61. His power of acquiring 
knowledge was extraordinary and his acquaintance 
with philosophical literature has probably never 
been approached. But much of his knowledge 
remained unsystematised and serious inconsist- 
encies have been detected in his doctrine, which 
was severely handled by J. S. Mill in his Examina- 
tion of Sir William Hamilton's Philosophy (1865). 

Hamilton’s metaphysical views were in the main 
those of the Common Sense school of Reid and 
Stewart, modified to some extent by the doctrines 
of Kant. In opposition to the Representative theory 
of Reid, he brought forward ms own doctrine of 
“Natural Realism,” maintaining that our notions 
of an external world are immediately derived 
from acts of sensible perception. Beyond these 


reason cannot go, so that it is impossible to 
prove the existence of a material world, apart 
from our own consciousness. All our knowledge 
is based on the necessity and universality of 
our elementary feelings and beliefs. Necessity is 
due either to a power or to an impotency of the 
mind. Our belief in existence and the intuitions of 
time and space are examples of the former kind. 
But other beliefs must be explained by the “ Law 
of the Conditioned.” Thus unlimited space and a 
limit to space are alike impossible conceptions, so 
that we are compelled to think of each object in 
space as limited itself, but surrounded by other 
objects. So, too, with regard to causation — every 
phenomenon must have a cause, but this cause 
must be itself conditioned, and to carry on the 
process from cause to cause would result in an 
infinite regress of thought. On the law of the 
conditioned, as applied to causation, Hamilton 
based our consciousness of the freedom of the will, 
which he regarded as the sole evidence of the 
existence of God. While explaining it as a direct 
act of consciousness, he at the same time follows 
Kant in making it a postulate of the practical reason. 

Hamilton, Sir William Rowan (1805-65), 
Astronomer-royal for Ireland, was born in Dublin. 
In 1827 he became keeper of the Dublin Observa- 
tory and professor of astronomy in the university. 
In the following year appeared his Theory of Systems 
of Rays , in a subsequent edition of which (1833) 
he announced his discovery of conical refraction, 
based on purely theoretic arguments, but afterwards 
confirmed by experiment. He also published A 
General Method of Dynamics (1834), Lectures on 
Quaternions (1853), etc. Apart from his mathe- 
matical attainments, he was a poet and a linguist of 
some eminence. 

Hamites. [Hamitic Race.] 

Hamitic Languages, a group of languages 
forming a distinct and independent linguistic 
family, current from the remotest times throughout 
the whole of the Hamite domain [Hamitic Race] 
except Egypt, where it has been replaced by Arabic 
since the Mohammedan invasion. There are three 
recognised branches: (1) Old Egyptian of the 
hieroglyphic inscriptions and Demotic writing, still 
partly represented by the Neo-Egyptian or Coptic, 
which, though no longer spoken, is still the liturgical 
language of the Coptic Christians ; (2) Berber, of 
which there are three main groups; Kabyle of 
Algeria ; Sliluh of Morocco, and Tamasheh (Tuareg) 
of the Central and Western Sahara ; (3) The so- 
called Ethiopian, which is spoken with great 
dialectic diversity throughout Galla, Kaffa, and 
Somali Lands ; amongst the Agau and other 
primitive peoples of Abyssinia, and by the Afars 
(Danakil) and Bejas of the coast lands from the 
strait of Bab-el-Mandeb to Upper Egypt. Aberrant 
members of this family are also probably the 
language of the Masia people west of Mounts 
Kenia and Kilimanjaro, and the speech of the 
Tibu highlanders of Central Sahara and other allied 
tribes in Kanem, Bomu, Ennedi, and Baele round 
about Lake Chad. 

Hamitic belongs to the inflecting or highest order 
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of speech, and its affinities appear to be with the 
Semitic, from which it separated at such a remote 
epoch that it is now difficult to establish the 
relationship. The resemblance is rather in the 
identity of a common morphological base than in 
the coincidence of fully developed grammatical 
forms. The pronominal systems are certainly 
alike both in their roots and in the process of 
plural formation ; internal vowel change is also a 
common feature, though much more highly de- 
veloped in the Semitic than in the Hamitic group ; 
both attach the pronominal elements in the same 
way to the persons in verbal inflexion, and both 
employ the same letter t to mark the feminine 
gender in the noun and verb. In Berber this 
element is even prefixed as well as suffixed, as in 
akli, negro ; and takl\t % negress. 

Egyptian has been cultivated longer than any 
other language, and the early hieroglyphic inscrip- 
tions are the oldest specimens of writing in the 
world. The Berber language also was reduced to 
written form at a very early date [Bebbeb]; but 
none of the Ethiopian languages were ever culti- 
vated by the nations themselves ; hence their only 
written documents are the translations of the Bible 
made in recent years by the missionaries. For 
details see under the several headings. 

Hamitic Race, one of the main divisions of 
the Caucasic family of mankind [Caucasic], whose 
original domain was, and still largely is, the whole 
of North Africa, from the Negro range northwards 
to the Mediterranean, and from the Red Sea west- 
wards to the Atlantic. Under the purely con- 
ventional expression “Hamites” are thus com- 

S rised all the non-Negro primitive populations of 
forth Africa, whose unity, however, as in the case 
of the Aryans, depends far more on linguistic than 
on physical uniformity. Nevertheless, as there 
was undoubtedly a primitive Aryan physical type, 
which may still be studied in those regions where 
the race has been least affected by foreign elements, 
bo there was also a primitive Hamite type, which 
appears to be best preserved in some of the more 
inaccessible uplands of Mauritania (the Great 
Atlas) and of South Ethiopia (Galla and Kaffa 
Lands). But elsewhere the integrity of the race 
has been greatly modified by interminglings es- 
pecially with the Semites from Arabia in the 
extreme east (Abyssinia, Middle and Lower Nile 
valleys), an<l in the extreme north (the Mediterra- 
nean seaboard), and with the Negroes in the 
extreme south (Somali and Galla Lands, and all 
along the Soudanese borderlands). But it is no 
longer possible accurately to determine the original 
southern limits of the Hamitic domain, although, 
judging from the vague and scanty ethnological 
data preserved in the old writers (Herodotus, 
Strabo, Ptolemy, Pliny), the Libyans, Gaetulians, 
Nnmidians, and Mauritanians, would appear to 
have ranged far less southwards than do their 
modern representatives, the Berbers and Tuaregs. 
The widespread nation of the Garamantes, whose 
empire centuries before the new era covered a great 
part of North Africa, are spoken of by Ptolemy, as 
* already talhfcr Ethiopians” (ii. 8), thst is, as 


Negroes rather than Hamites. Yet their chief 
strongholds, captured by Cornelius Balbus; under 
Augustus, were Cydamus, the present Ghadames, oh 
the northern verge of the Sahara, and Garama, the 
“Old Jerma” of Fezzan in South Tripolitana. 
Consequently Negro, or at least Negroid, peoples 
must at that time have ranged northwards nearly 
to the Mediterranean, that is, right across to 
Sahara, which is at present , mainly Hamite 
territory, where Negroes are found, only as slaves 
or freedmen imported in recent times from Soudan. 
In general it may be said that throughout the 
historic period the Hamites have been steadily 
enlarging their domain southwards, and driving 
the Negroes more and more into Soudan, in some 
parts of which, as, for instance, within the great 
northern bend of the Niger south of Timbuctu, 
several pure Hamitic (Tuareg) populations are now 
settled. The same movement has been in progress 
in the extreme south-eastern regions, where the 
Somal and Galla Hamites have already reached 
the Tana basin and the Lake Samburu district, 
North Masailand, regions which originally were 
beyond doubt well within the Negro domain. 
The Masai people themselves are simply Negroid 
Hamites, and in the equatorial lake region there 
are traditions of a great Hamite (Galla) empire 
(Kitwara), of which the present kingdoms of 
Uganda, Unyoro, and Karagwe are mere frag- 
ments. In still more remote times primordial 
infiltrations took place, by which the dead mass of 
Negrodom was leavened by an infusion of Hamitic 
blood throughout the southern half of the conti- 
nent from the equator to Kafirland, and from the 
Indian to the Atlantic Ocean. [Bantu, Wa- 
Huma.] 

The Hamitic type, as observed amongst the 
Mauritanian Berbers, approaches nearest to the 
Semitic, and differs in no essential respect from the 
primitive Aryan. Hence it is that from the anthro- 
pologic standpoint all three form nearly so many 
branches or varieties of an original Caucasic stock. 
Hence also the view accepted by many sound 
ethnologists that a Hamitic (Berber) element forms 
the substratum of the present populations of south- 
west Europe and parts of the British Isles. Hero- 
dotus spoke of the ancestors of the present Bejas 
between the Nile and the Red Sea as “the finest 
of men ; ” all travellers describe the Galla and 
Somali peoples as of splendid physique, and many 
of the full-blood Berbers are greatly superior — 
taller, more muscular and robust, better proportioned, 
and scarcely darker — than the average south 
European. The skin is fair in childhood, though 
it soon bronzes when exposed to the air ; the hair 
is black, straight, and rather abundant ; the eyes 
dark brown; face somewhat shorter, and its oval 
outline less, regular than that of the Arab ; nose 
larger, almost aquiline, and deeply sunk at the 
root; forehead high and straight; head distinctly 
dolichocephalic (long and narrow) ; features 
altogether regular and moderately orthognathous. 
The Hamite is fairly intelligent, superior perhaps in 
this respect to the Arab, he is less fanatical and 
narrow-minded, equally brave, and fond of per- 
sonal freedom ; imbued with the democratic spirit 
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substituting the commune for the Arab sheikh ; by 
nature sedentary and agricultural, but in steppe 
lands necessarily pastoral and nomadic. 

There are three main divisions : (1) the Berber s 
or Western Hamit es, along the Mediterranean sea- 
board from the Siwah oasis near the Nile delta to 
Morocco, and throughout Central and Western 
Sahara, but nearly everywhere intermingled with 
Arabs, and in many places Arabised; (2) The 
Ethiopians or Eastern Hamites , mainly from about 
the equator to Upper Egypt, and from the coast 
inland to the Nile, but broken by an intruding 
wedge of Himyaritic Semites (South Arabians) in 
Abyssinia ; (3) the Egyptians (Copts and Fellahin) 
all now assimilated in speech to the Arabs. For 
details see under the several headings. 

Hamlet, the hero of Shakespeare’s tragedy, 
was an early Prince of Denmark, whose story is 
related in the Historia Danioa of Saxo Grammaticus 
(about 1 180-1208). The leading incidents of Shake- 
speare’s play occur in the original narrative, but, 
according to Saxo, Hamlet returned to England 
after his revenge, married two wives, became King 
of Denmark, and was ultimately slain in battle. 
Shakespeare probably derived the tale from the 
prose Hystorie of Hamblet , translated from the 
Histoires Tragiques of Belleforest, who followed 
Saxo. He may also have made use of an earlier 
play on the same subject, which is known to have 
existed as early as 1589. 

Hamm, a Prussian town, in Westphalia, on the 
Lippe, 26 miles N.E. of Dortmund. The iron- 
foundries and wire-works give employment to a 
large number of the inhabitants. 

Hammer is a well-known tool for supplying an 
impulsive force. The ordinary hammer consists of 
a head of steel mounted on a handle of beech or 
ash. The length of handle depends upon the 
amount of momentum required to be given up 
during impact. If the hammer-head is too heavy 
to be wielded by hand, other motive-power may be 
supplied, such as steam-pressure or head of water. 
In many mines ore is crushed by heavy cylindrical 
vertical rods that are lifted by water-power supplied 
through a water-wheel and allowed to fall on the 
ore placed beneath. This is the principle of the 
shingling and tilt hammers used in iron works. 
The ordinary steam hammer (q.v.) has a vertical 
steam cylinder, the piston of which is forced up- 
wards by steam -pressure and so lifts a heavy block 
of metal. This may be dropped on to the mass of 
metal placed on an anvil beneath, to be wrought 
into shape by repeated blows of the hammer. 

Hammer-head, any shark of the genus 
Zygsena with five species widely distributed, but 
most abundant in tropical and sub-tropical seas. 
The popular name is due to the fact that the front 
part of the head is produced so as to form a lobe 
on each side projecting far beyond the width of 
the body, and at the extremities of these lobes are 
the eyes. Z. malleus , sometimes called the Balance- 
fish; the best-known species, is bluish-grey above, 
lighter beneath. Specimens of over 13 feet long 
have been taken off our coast. 


Hammersmith, a parliamentary borough of 
Middlesex, on the north side of the Thames, now 
forming part of London. A new suspension bridge 
(1887) has taken the place of the old one erected 
in 1827. Pop. (1901), 112,245. 

Hammond, Henry (1605-1660), an English 
divine, was educated at Magdalen College, Oxford, 
of which he was elected a fellow in 1625. He 
became rector of Penshurst, Kent, in 1633, and 
Archdeacon of Chichester in 1643. In 1645 he was 
appointed chaplain to Charles I., whom he attended 
in the Isle of Wight. His chief work was his 
Paraphrase of Annotations on the New Testament 
(1653). 

Hampden, John (1594-1643), a renowned 
English patriot, was descended from an ancient 
Buckinghamshire family. His mother was the 
sister of Oliver Cromwell’s father. He was educated 
at Magdalen College, Oxford, and studied law at 
the Inner Temple. In 1621 he was returned to 
Parliament as member for Grampound. In the 
early Parliaments of Charles I., in which he repre- 
sented Wendover — he associated himself with Eliot, 
Pym, and the other members who withstood the 
king’s attempts to rule as an autocrat. In 1627 he 
was imprisoned for a short time for refusing to 
contribute to a forced loan. When Charles pro- 
ceeded in 1637 to levy ship-money from inland as 
well as maritime towns, Hampden refused to pay 
the tax. He was summoned before the Court of 
Exchequer, and seven out of the twelve judges de- 
clared against him; but his determined attitude 
had already done much to encourage the opposition 
to the king’s demands. Hampden sat in the Short 
Parliament of 1640, was returned to the Long 
Parliament as member for the county of Bucking- 
ham, and took a leading part in Strafford’s impeach- 
ment. He was one of the five members whom 
Charles attempted to seize in the House in January, 
1642. When the Civil War broke out he was 
placed in command of a regiment, which he had 
himself raised, in the army of the Earl of Essex. 
After distinguishing himself at Edgehill and else- 
where, he was slain in a skirmish with a troop of 
horse under Prince Rupert at Chalgrove Field near 
Thame in June, 1643. 

Hampden, Renn Dickson (1793-1868), divine, 
•was born in Barbadoes. After a distinguished 
career at Oxford, he was elected fellow of Oriel 
College in 1814. His Bampton lectures on the 
Scholastic Philosophy Considered in its Relation to 
Christian Theology (1832) exposed him to an attack 
led by members of both the High and Low Church 
parties. In spite of votes of censure passed in 
Convocation he was appointed principal of St. Mary 
Hall (1833), Whyte’s Professor of Moral Philosophy 
(1834), and Regius Professor of Divinity (1836). 
The controversy was still raging when, in 1847, he 
became Bishop of Hereford. He published Obser- 
vations on Religious Dissent (1834), and other 
works. 

Hampshire, or Hants, properly Southamp- 
tonshibe, an English county, bounded on the N, 
by Berkshire, on the E. by Surrey and Sussex, on 
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the W. by Wiltshire and Dorsetshire, and on the 8. 
by the English Channel. The area, including that 
of the Isle of Wight, is 1,070,216 acres. The 
Southampton Water, an inlet of the Channel, seven 
miles in length, runs in a north-westerly direction 
almost to the Wiltshire border, dividing the county 
into two parts. The larger division— the north- 
eastern— contains the ridges of the North mid South 
Downs ; the south-western is almost entirely 
covered by the New Forest. There, are also exten- 
sive tracts of woodland in the east and south-east, 
forming parts of the ancient forests of Bere, Wool- 
mer, and Waltham Chase. The chief rivers aro the 
Itchen, and the Anton or Test, flowing into the 
Southampton Water, and the Avon, near the Dorset- 
shire border, which joins the Stour a little below 
Christchurch, and falls into the Channel. The 
climate is mild, especially in the Isle of Wight. 
Hampshire is mainly an agricultural county ; the 
chief cereal is wheat ; hops are also grown, and the 
bacon cured here is considered the best in England. 
The manufactures are insignificant, but the county 
derives some commercial importance from the 
excellent harbourage afforded by its seaboard, and 
the roadstead of Spithead, opposite Portsmouth, is 
one of the stations of her Majesty’s fleet. South- 
ampton and Portsmouth, the leading ports, are also 
the chief centres of trade. There are five parlia- 
mentary divisions, exclusive of the Isle of Wight — 
the North or Basingstoke, the East or Petersfield, 
the West or Andover, and the New Forest. The 
parliamentary boroughs are Winchester, Ports- 
mouth, Southampton, and Christchurch. Among 
the ancient buildings may be mentioned those at 
Winchester (q.v.), Porchester Castle, near Ports- 
mouth, Hurst and Carisbrooke Castles, and Netley 
and Beaulieu Abbeys. Pop. (1901), 798,766. 

Hampstead, a municipal borough in the 
N.W. of the county of London. The district, once 
noted for its medicinal springB and now con- 
sidered the healthiest place near London, is 
pleasantly situated on high ground and is skirted 
by the Heath, from which a fine view may be 
obtained over the neighbouring part of Middlesex. 
The Kit Cat Club (q.v.) held its meetings at a house 
on the Heath which is still standing. Hampstead 
has been the residence of Keats, Leigh Hunt, and 
other men of letters. Pop. (1901), 81,942. 

Hampton, a village in Middlesex, on the 
Thames, 15 miles S.W. of London. At about a 
mile’s distance is Hampton Court Palace, origin- 
ally built by Cardinal Wolsey, who presented it to 
Henry VIII. in 1526. Considerable additions and 
alterations were made in the reign of William III. 
under the direction of Sir Christopher Wren, and 
the Dutch gardens, with their formal terraces and 
arcades, and the well-known labyrinths, belong to 
the same period. There is some good tapestry, 
and the works in the picture-gallery include Lely’s 
Beauties of the Court of Charles if. and a portrait 
by Holbein. It ceased to be a royal palace in the 
reign of George II., and is now occupied chiefly by 
persons of rank or good position in straitened 
circumstances. The buildings were much injured 
by fire in November, 1886. Pop. (1901), 6,812. • 


Hampton Hoads, Battle of, one of the 
most important naval actions of the American War 
of Secession. On March 8th, 1862, the Confederate 
ironclad ram Merrimac approached the Federal 
wooden fleet that lay in Hampton Roads, and, con- 
tinuing to draw near in spite of a heavy fire, rammed 
and sank the Cumberland^ caused the Congress to 
strike, and created general alarm, as she appeared, 
on account of her armour, to be invulnerable. Next 
day, however, when she was preparing to renew 
her onslaught, she was checked and driven off by 
the opportune arrival of Ericsson’s ironclad turret- 
ship the Monitor. It was the first battle between 
ironclads, and it revolutionised naval warfare. 

Hamran (Homran), an Arab people of East 
Soudan in the Upper Atbara valley, north-west 
frontier of Abyssinia. They have a few permanent 
settlements along the river banks, where they 
cultivate a little land, but most of them are nomads 
and daring hunters, pursuing the elephant, lion, 
and rninoceros armed only with the sword. Many, 
however, are now supplied with rifles and employed 
by the German animal-traders to capture the large 
animals with which they furnish the European 
zoological gardens and menageries. Sir S. Baker 
and all other travellers who have visited them 
speak highly of their courage, trustworthiness, and 
loyalty. (Myers, With the Hamran Arabs , 1876; 
F. L. James, Wild Tribes of the Soudan , 1883.) 

Hamster, any of the nine species of the genus 
Cricetus of the family Muridie, from the Palsearctic 
region and Egypt. The body is stout, the limbs 
and tail short, and there are large cheek-pouches. 
The Common Hamster ( C ’ frumentevrius ) ranges 
from the Rhine to Siberia, and southward to the 
Obi. The length, including the tail, is about a 
foot, and the fur, which is of some commercial 
value, is yellowish-brown above, and black beneath. 
These animals feed on grain, fruit, roots, insects, 
worms, and frogs, and lay up in their chambered 
burrows a store of corn as provision for the period 
after their winter sleep. 

Hanau, a Prussian town in the province of 
Hesse-Nassau, on the Kinzig, 13 miles E. of Frank- 
fort. The manufactures include hats, carpets, 
leather, chocolate, and gunpowder, and there are 
breweries and an iron foundry. In the neighbour- 
hood is the spot where the allied forces under 
Wiede were defeated by Napoleon in 1813. 

Hancock, Winfield Scott (1824-1886), 
American general, was born in Pennsylvania. After 
serving in the Mexican and other campaigns, he 
joined the army of the Potomac under McClellan 
on the outbreak of the Civil War, and distinguished 
himself in the battle of Fredericksburg (1862). At 
Gettysburg, where he commanded the second army 
corps, he received a wound which disabled him for 
a time, but he again led the same division in the 
Wilderness campaign of May and June, 1864. In 
1880 he was nominated Democratic candidate for 
the Presidency, but was unsuccessful. 

Hand. The bones of the hand may be divided 
into three groups, viz. carpus , metacarpus , and 
phalanges. The bones of the carpus are eight in 
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number, and may be divided into two groups con- 
taining four each. The first group consists of 
three bones, the scaphoid , semi-lunar , and cuneiform 
bones, which articulate with the radius and ulna, 
forming the wrist joint ; and of a small additional 
bone on the outer side of the wrist called the 
pisiform bone. The second group consists of the 
remaining four bones ( trapezium , trapezoid , os mag- 
num, and unciform ), which articulate with the 
first-named group of carpal bones on the one hand, 
and with the metacarpal bones on the other. The 



Bones of the Hand. 

1 Scaphoid. 2 Semi-lunar. 8 Cuneiform. 4 Pisiform. 

5 Trapezium. 0 Trapezoid. 7 Os magnum. 8 Unci- 
form. 9 Metacarpal bones. 10 Phalanges. 

metacarpal bones are five in number, one for the 
thumb and one for each of the four digits ; and in 
front of these are the phalanges, numbering fourteen 
bones in all, two for the thumb and three for each 
of the fingers. The bones of the hand are united 
to one another by ligaments. The chief movements 
of the hand are those of flexion and extension, and 
pronation and supination — pronation being the 
position in which the palm of the hand faces down- 
wards, and supination that in which the back of 
the hand faces downwards with the palm upwards. 
Beneath the skin of the palm is a resistant fascia 
which serves to protect the underlying structures, 
and is known as the palmar fascia. 

Hand Camera* are small compact varieties 
of cameras which are intended to be held in the 
hand during the taking of the photograph. They 
are therefore chiefly adapted for short or “ instan- 
taneous” exposures. In the majority of instru- 
ments there is no arrangement for “ focussing,” as 
a short focus lens is employed and so fixed that all 
objects beyond about five yards will be practically in 
focus. Most are adapted for taking photographs 
of quarter-plate size, and are supplied with arrange- 
ments by which a number of plates can be held 
and photographs successively taken without the 
necessity of opening the camera to change the 


plates. Some are fitted with continuous “films” 
(q.v.), so that 50 or more pictures can be obtained 
before changing. They are therefore very useful 
for touring purposes, where the weight of the 
ordinary form is objectionable, and for photography 
in places where the setting up of a tripod stand, 
etc., would be an impossibility. The hand- or 
detective-camera has within recent years become 
extremely popular, and to meet the growing de- 
mand very large numbers of different forms exist 
in the market, differing chiefly only in their con- 
structive details. [Photography.] 

Handel, George Frederick (1685-1759), 
English musician, was born at Halle in Saxony 
on February 23rd, 1685. His real name was Georg 
Friedrich Handel. Hfs father, who was a surgeon, 
at first discouraged his taste for music, but the 
boy’s genius was too strong to be repressed, 
and, when ho was seven or eight years old, his 
education was entrusted to Zachau, the Halle 
organist. At the age of nine he had already begun 
to compose, and could play the organ, violin, 
and other instruments. In or about 1696 he was 
sent to the court of Berlin, where his performances 
attracted the notice of the Elector of Brandenburg. 
His musical studies were continued after his fathers 
death (1697), and in 1703 he proceeded to Ham- 
burg, where he played second violin in the opera 
orchestra. His first Passion , produced in 1701, 
was followed in January, 1705, by Almira , his first 
opera. The years 1706-10 were passed in Italy, 
where he visited Florence, Rome, Naples, and 
Venice, performing everywhere with marked suc- 
cess, and composing Rodrigo (1709) and other 
operas. After a short stay in Hanover he came 
over to England in 1710, and in the following year 
his Rinaldo was produced at the Queen’s theatre, 
Haymarket. He was recalled to his duties as 
kapellmeister at Hanover, but in 1712 he returned 
to England, which henceforward became his 
adopted home. By 1715 his services to English 
music had become so marked that he was granted 
a pension of £200, subsequently increased to £600. 
In 1720 the Royal Academy of Music was estab- 
lished at the Haymarket, and placed under Handel’s 
management. This enterprise came to a close in 
1726, but in 1729 the theatre was taken by Handel 
and Heidegger, and the performances were con- 
tinued. The high position taken by Handel roused 
the jealousy of Buononcini and other Italian com- 
posers. He himself took little pains to conciliate 
his opponents, and a rival company was started, 
under the patronage of “the nobility,” which, in 
1734, succeeded in ousting him from the King’s 
theatre. Subsequent ventures at Lincoln’s Inn 
and Covent Garden both ended in failure, and 
Handel’s financial losses so preyed on his mind 
that his health gave way, and even his mind was 
temporarily affected. His mental and physical 
vigour were re-established by a visit to Aix-la- 
Chapelle. This catastrophe marks the close of the 
first period of Handel’s career. Henceforward he 
abandoned opera, and devoted himself entirely to 
the composition of sacred music, the field in which 
he was to earn lasting renown. His previous 
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efforts in this direction had been confined to Either, 
an oratorio composed before 1720, end a few 
anthems. The year 1739 witnessed the production 
of Saul and Israel in Egypt. The Messiah was 
performed at Dublin in April, 1742, and soon after- 
wards in London. It was followed by Samson 
(1743), Judas Maocaheeus (1740), composed in 
honour of the victory of Culloden, Joshua , and 
Solomon (1748). A large part of the wealth 
acquired by Handel at this period was given by 
him to the Foundling Hospital. In 1760 he visited 
the Continent, and soon afterwards composed his 
last oratorio, Jeplithah. He now became almost 
entirely blind, but he continued his Lenten oratorio 
concerts, and played the organ at the performance 
of the Messiah eight days before his death, which 
took place on April 14, 1759. He was buried in 
the Poets' Corner in Westminster Abbey. Handel’s 
outward appearance was not attractive. His 
manners were boorish and his temper overbearing, 
but this rough exterior concealed a heart full of 
benevolence and generous feeling. His reputation 
is not likely ever to suffer any diminution. It is based 
on his great oratorios, and especially the Messiah 
and Israel in Egypt , and the enthusiasm shown 
at the Handel Festivals bears testimony to the hold 
which he still exercises over the English public. 

Handicap, for “hand i’ cap, i.e. “hand in 
the cap,” was the name given to an ancient method 
of drawing lots ; but the term is now applied to 
games and sports when means of one kind or 
another are employed to place the competitors as 
far as possible on the same level. Thus in horse- 
racing a horse which has been successful in pre- 
vious contests has to carry a greater weight, and 
in billiards the inferior player is given a certain 
number of points “ start.” 

Hanensha, a historical Arabo-Berber people, 
province of Constantine, Algeria, Upper Mejerda 
Valley, and about the head waters of the Seybouse. 
At present reduced to about 10,000, they were 
formerly very powerful, and in the 16th century 
the Hanensha Confederacy ruled over most of 
Constantine and a great part of the neighbouring 
territory of Tunisia. The Confederacy, which long 
held out against the Deys of Algeria, was ruled by 
a member of the Harar family, with the title of 
Sheikh, whose alliance was sought far and wide 
and whose residence was the stronghold of Kalaat- 
es-Snam, in Tunisia. Originally of pure Berber 
stock, they* <have been largely assimilated to the 
Arabs in speech, appearance, and religion, since the 
great Hilala invasion of the 11th century. Before 
that time most of them are said to have adopted 
the Jewish religion, and many were certainly 
Christians during the Homan sway. Since the 
French occupation they have been organised in the 
three diears (communes) of Hanensha, Zaruria, and 
Tifesh. 

Hang-Chow-Foo, a Chinese town on the 
Tsien-tang, at the entrance of the Grand Canal, 
about 110 miles S.W, of Shanghai. It is the 
capital of the province of Cheh-chiang. Before the 
Mongol invasion it was the capital of the empire of 


Southern China, and is described as a magnificent 
city by Marco Polo. It is a place of much com- 
mercial importance, and contains several splendid 
temples. Its silk manufactures have long been 
famous. 

E&nging-bnttress, a buttress supported on 
a corbel. 

Hanging Gardena. The Hanging Gardens 
of Babylon, said to have been founded by Semiramis 
or Nebuchadnezzar, are minutely described by 
Diodorus and Strabo. According to these authors 
they consisted of a series of terraces, resting on 
stone arches, which reached a height of 76 feet, and 
were arranged in the form of a square covering 
nearly 4 acres. They were interspersed with foun- 
tains, groves, and banqueting-halls, and the water 
of the Euphrates was conveyed to a reservoir at the 
summit by means of a screw. 

Hang-nests, the American Passerine family 
Icteridro, with 24 genera, containing 110 species, 
chiefly from the tropical parts of the continents. 
They are small finch-like birds, allied to the starling 
and weaver-bird (both which see) and most of them 
build pensile nests, whence their popular name. 
[Baltimore Oriole.] 

Han-kow, a town in the Chinese province of 
Hon-pih, situated at the point where the Han joins 
the Yang-tse, between 600 and 700 miles by river 
from Shanghai. It is closely contiguous to the towns 
of Han-yang and Won-chang. It suffered much in 
the Tae-ping Rebellion (1867), but is now gradually 
recovering. Metal wares and cotton goods are 
manufactured ; there is a brisk trade in tea, metals, 
the cotton grown in the neighbourhood. Furs from 
Thibet, coal, oil, etc., and British imports are trans- 
mitted to the interior by means of junks. 

Hanley, a parliamentary and municipal 
borough of Staffordshire, in the midst of the 
“ Potteries,” one mile N. of Stoke. China and earthen- 
ware are manufactured, and there are coal and iron 
mines in the neighbourhood. Pop, (1901), 61,524* 

Hannibal, a famous Carthaginian general, the 
son of Hamilcar Barca, was born in 247 B.c. He 
probably took part in his father’s Spanish campaigns. 
After Hamilcar’s death (228) he carried on the war 
in Spain under Hasdrubal, whom he succeeded 
(220) as commander-in-chief of the Carthaginian 
forces. In the course of two campaigns he com- 
pleted his predecessor’s design of forming a Punic 
dominion in Spain as a starting point for a new 
attack on Rome, and then laid siege to Saguntum, 
a town friendly to the Romans (219), with the 
express design of involving them in a quarrel with 
Carthage. When Saguntum fell (218), the Romans 
despatched an embassy to Carthage, requiring 
Hannibal’s surrender; the demand was refused, 
and the second Punic war began. Hannibal at once 
resolved to lead an army into Italy. Early in 217 
he crossed the Ebro with 90,000 foot and 12,000 
horse, but of this number he left behind 11,000 in 
the country north of the Ebro as a means of main- 
taining his communication with Spain, and frequent 
desertions induced him to send back 10,000 more 


Hannibal. 


C 226 ) 


Hanover. 


daring bis march from the Pyrenees to the Rhone. 
A Gallic force, which endeavoured to check his 
progress at the Rhone, was easily repelled, but the 
passage of the Alps, which occupied 16 days, was 
attended with heavy losses, owing to the difficulty 
of the route, the attacks of the barbarians, and the 
severity of the autumn weather. On arriving in 
Italy his army was reduced to 20,000 foot and 
6,000 horse. The first encounter with the Romans 
took place at the river Ticinus, where the Consul 
P. Cornelius Scipio was completely defeated. He 
withdrew to Placentia, and after effecting a junction 
with the other consul, Ti. Sempronius, again met 
Hannibal on a spur of the Apennines, east of the 
Trebia. Here the Roman army was again routed. 
In the spring of 217 Hannibal continued his march 
southwards, and passing the consul, C. Flaminius, at 
Arretium, proceeded towards Perusia. Flaminius 
followed him, but his army was surprised at a point 
where the road passed between Lake Trasimenus on 
the south, and a semicircle of hills already occupied 
by the Carthaginians on the north, and shut in on 
all sides, was almost completely destroyed. Hanni- 
bal now advanced through Umbria and Picenum 
to the plains of Apulia, where his movements were 
cautiously watched by the Dictator Q. Fabius 
Maximus Cunctator. Having failed to draw 
Fabius into a general engagement by means of a 
raid into Campania, he took up his winter quarters 
at Gereonium. In June, 216, his army of 20,000 
men encountered that led by the Consuls L. 
JEmilius Paulus and P. Terentius Varro, which 
amounted to nearly 90,000, near the town of Cannae 
on the Aufidus. Fifty thousand Romans are said 
to have fallen in the battle. After this victory 
Hannibal was counselled by his lieutenant, Maharbal, 
to advance immediately on Rome, but he deemed it 
more prudent to await a general rising of the 
Italian nations. He was joined by the greater part 
of South Italy, but the Latin colonies still adhered 
to Rome, and* the Greek cities on the coast were 
held in check by their Roman garrisons. His 
admission into Capua, however, gave him a basis 
of operations in the neighbourhood of Rome. Here 
he wintered, and the luxury of the place is said to 
have had an enervating effect on his soldiers. 
From this time onwards the fortunes of Hannibal 
began to wane. His intrigues with the democratic 
party in the Greek cities led to no fruitful result, 
and, though he gained possession of the town of 
Tarentum (212), he was unable to reduce the citadel. 
Hoping to create a diversion in favour of Capua, 
now besieged by three Roman armies, he marched 
against Rome in 211, but the army under L. Fulvius 
Flaccus sufficed to ward off the attack, while the 
siege of Capua, continued by the other consul, 
terminated soon afterwards in its surrender. During 
the succeeding years hostilities were carried on in 
a desultory fashion, and with varying success, the 
most important event being the recovery of 
Tarentum by Q. Fabius in 209. But the defeat 
and death of Hannibal’s brother Hasdrubal at the 
Metaurus in 207 practically ended the war. Hence- 
forward his sole object was to maintain his position 
in the peninsula of Bruttium. There he remained 
until 203, when he was recalled to Carthage to 
111 


repel the invasion of Scipio, who defeated him near 
Zama in 202. After the conclusion of peace (201), 
Hannibal, now a Carthaginian suffete (or chief 
magistrate), proceeded to reorganise the govern- 
ment and reform the financial policy of liis 
country, hoping that it might yet be able to renew 
the struggle, but the adverse party informed the 
Romans that he was intriguing against them, 
and on the appearance of a Roman embassy at 
Carthago he sought refuge with Antioch as, King 
of Syria, then about to embark on a war with 
his enemies (193). Antioch us rejected Hannibal's 
lari for carrying the war into Italy, but entrusted 
im with the duty of raising a Phoenician fleet, 
which he commanded at the battle of the 
Eurymedon (190). When peace was concluded 
between Rome and Syria, Hannibal, aware that his 
surrender was included in the Roman terms, fled to 
the court of Prusias, King of Bithvnia, who placed 
him in command of a fleet with which he defeated 
Eumenes, King of Pergamus. The Romans, how- 
ever, sent an embassy demanding his surrender, 
and Hannibal took poison to avoid falling into their 
hands. His death is said to have taken place in 
183 at Libyssa, a village on the shore of the Black 
Sea. 

Hannington, James (1847-85), missionary 
bishop, was first sent to Uganda by the Church 
Missionary Society in 1882. After returning to 
England on account of his health he was conse- 
crated Bishop of Eastern Equatorial Africa in 1884, 
and again set out for Uganda in July, 1886, six 
months after his arrival in Zanzibar. He made his 
way through Masai Land, but was put to death by 
order of Mwanga, King of Uganda, in the neigh- 
bourhood of the Nile. 

Hanno f a Carthaginian navigator of unknowi 
date (perhaps about 570 B.O.), who explored the 
western coast of Africa to about lat. 10° S. and 
founded several towns. The Pcriplits, the Greek 
translation of Hanno’s account of the voyage, is 
extant. 

Hanoi, or Kaghao, the chief town in the 
French colony of Tonquin, is situated on the Sang- 
koi, about 90 miles from its mouth. Silks and 
bullion are exported. 

• Hanover (Gcr. Hannover ). 1. A province in 
North Germany. The Elbe skirts its N.E. border, 
and it is bounded by the North Sea on the N., 
Mecklenburg and Prussian Saxony on the E„ Holland 
on the W., and Westphalia on the S.W. The area 
is 14,833 square miles. The surface is level, except- 
ing in the south, where the Hartz Mountains rise to 
a height of over 3,000 feet. The chief rivers are the 
Elbe, the Weser, and the Ems. In the north there 
are numerous heaths, of which that of Luneburg is 
the largest ; this neighbourhood abounds in sheep- 
walks, and bees are kept in large numbers. Cattle 
and horses are reared on the heaths and marshes, 
and on the best land, along the banks of the rivers, 
corn and other crops are raised. On the coast 
there are herring and other fisheries. The Hartz 
district, which is well timbered, abounds in iron, 
copper, silver, lead, and other mines. Platt Deutsch 
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or Low German is still the language of the common 
people, but in the upper ranks of society its place 
has been taken by the High German dialect. 

History, In early times Hanover formed part of 
the duchy of Saxony, and Brunswick and Liineburg 
remained in the hands of Henry the Lion after he 
had lost his other possessions. The modern elec- 
torate originated in 1509, when the territories of 
Ernst I. were divided between his two sons, the 
elder, Heinrich, receiving the duchy of Brunswick, 
the younger, Wilhelm, those of Liineburg and 
Celle. This Wilhelm was the ancestor of George I. 
of England. The state prospered during the reigns 
of George I. and George II., who dealt mercifully 
with it in matters of taxation and endeavoured to 
adapt the foreign policy of England to Hanoverian 
interests. Hanover was on the side of Maria 
Theresa during the war of the Austrian Succession 
(1740-48), but joined Prussia during the Seven 
Years’ War (1766-63). During the wars against 
the Fronch Republic a Hanoverian contingent 
maintained by England was included in the army 
of the allies. * In 1803 an army under Mortier, sent 
by Napoleon, terrified the Hanoverians into sub- 
mission. In 1807 a part, and in 1810 the remainder 
of the electorate was incorporated in the new king- 
dom of Westphalia. At the close of the War of 
Liberation Hanover became a kingdom (1815), and 
in 1819 received a new constitution, with two 
representative chambers. It was revoked in 1833, 
but restored in 1837, when Ernest Augustus, Duke 
of Cumberland (1771-1851), succeeded his brother, 
William IV., female succession being precluded by 
Hanoverian law. This arbitrary ruler was com- 
pelled during the revolutionary movement in 1848 
to grant a more liberal constitution. He was suc- 
ceeded by his son, George V. (1819-78). Hanover 
aided Austria against Prussia in the war of 1866, 
and was annexed to the latter after its close. 
George V. and his son Ernest Augustus (b. 1845), 
refusing to renounce their claim to the throne, 
were forced to live outside the country. Part of 
their sequestrated income was used for secret 
service purposes by the German Government. The 
well-known “ reptile fund ” of Prince Bismarck for 
subsidising the Press was thus kept up. In 1892, 
however, an arrangement was arrived at with the 
Duke of Cumberland, by which he recovered much 
of his property, but bound himself not to take any 
step hostile to the Emperor or the Prussian State. 

2 . Hanoveb, the chief town of the province of 
Hanover (Jj.v.), is situated on the Leine, 112 miles 
S.S.W. of Hamburg. The old town, consisting of 
the central and western portions, is irregularly 
built, and many mediaeval houses still line its 
narrow streets ; the modern town has been much 
improved during the last 50 years, and now presents 
a very handsome aspect. Among the ancient 
buildings the most interesting are the Rathhaus 
( 1429 ), the “market church” (about 1356), and the 
Schloss Kirche, the church attached to the Schloss 
or old city palace, which has an altar-piece by 
Lucas Cranach. The interior of the Schloss itself 
( 1632 ) is elaborately decorated, and it contains 
manv objects of artistic interest. The public 
buildings include the magnificent theatre,' the 


royal library with 170,000 vols., the Kestner Museum 
with valuable collections of antiquities and en- 
gravings, and the polytechnic school, which contains 
a large collection of mechanical implements. 
Hanover is now the centre of the railway system of 
Northern Germany, and locomotive machinery is 
manufactured very extensively. The other manu- 
factures include gold and silver wares, waxcloths, 
sugar, chocolate, and tobacco. Brewing, distilling, 
printing, and bookbinding, are also important 
industries. 

Hansa, or Hanseatic League, a commercial 
federation of the North German towns, formed in 
the Middle Ages. Its original aims were to facilitate 
the transit of goods by checking piracy at sea and 
the attacks of robbers on land, and to protect the 
interests of merchants belonging to the various 
confederate towns in foreign countries. But, as 
its power grew, it became more ambitious and 
sought to obtain a monopoly of trade in the Baltic 
and the German Ocean. The literal meaning of 
hansa is a band of men ; it also denoted a tax 
imposed for some common object, and may have 
been applied to commercial leagues in either of 
these senses. The organisation of the Hansa 
appears to have originated among the German 
traders at Wisby on the island of Gothland (q.v.). 
Here there was a common treasure-house, keys of i 
which were placed in the hands of representatives 1 
from Wisby, Liibeck, Soest, and Dortmund. From 
this centre the organisation spread till it included 
the ports on the south of the Baltic from Denmark 
to the Gulf of Finland and the inland towns as 1 
far south as Cologne. The Hansa first appears , 
definitely under that title about the middle of the 
13th century. The power of the Hanse towns 
greatly increased after their successful struggle 
with Waldemar, King of Denmark, resulting in the 
treaty of Stralsund (1370). In this war they wereP 
led by Liibeck, which henceforward figures as the 
chief town of the League. Bruges was the great 
emporium at which the products of northern and 
eastern Europe were exchanged for those of the 
west and south as well as for Eastern spices and 
perfumes. The men of Cologne had a house in 
London as early as the middle of the 12th century, 
but before the close of the 13th it had been«|| 
absorbed in the general factory of the League, which 
became known as the Steelyard. In England, as 
in other countries, the German merchants formed 
an independent community ; they were not subject 
to the law of the land, but were governed by an 
alderman and council of their own who enforced 
a rigid system of discipline. Residents were not 
allowed to marry, and other precautions were taken 
to prevent all intercourse with the English and 
preserve the exclusive privileges of the league 
intact. There were also depots at York, Hull, 
Bristol, and other towns. The League continued to 
thrive during the 15th century, and tightened its 
hold on the Baltic shores. But its commercial 
supremacy was now threatened by the Dutch and 
the English, and early in the 16th century a 
combination of adverse circumstances hastened on 
its decay. Another mark of the times was the 
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growth of national sentiment which now displayed 
itself in Denmark and Sweden, very much to the 
League's disadvantage. The former country formed 
a commercial alliance with the Netherlands, and a 
war carried on by the League in the hope of main- 
taining their privileges, in which Liibeck was very 
ill supported by the other towns, ended in a Danish 
victory (1535). The want of union among the 
cities was partly due to the religious dissensions 
occasioned by the Reformation and the social strife 
which accompanied it. This movement injured the 
League in another way by greatly diminishing the 
demand for salt herrings and wax tapers. The 
discovery of a route to Archangel round the North 
Cape was followed by a commercial treaty between 
* England and Russia (1555). The greater part of 
Livonia fell into the hands of Ivan the Terrible, 
and most of the remainder was seized by Sweden 
and Poland. The ports of the East Baltic were 
thus lost to the League, and the route to Novgorod 
was either entirely closed or became extremely 
difficult. The factory at Antwerp, which had 
taken the place of Bruges as a commercial centre, 
was reduced to a state of bankruptcy during the 
v struggle between the Netherlands and Spain. The 
prosperity of the Steelyard outlived that of most of 
the other factories, but the Tudor sovereigns 
^gradually transferred their patronage to the Mer- 
fi hant Adventurers, and the Hansa merchants were 
f nally expelled by Elizabeth in 1598. The last 
j blow was given to the League by the Thirty Years’ 
^War (1618-48). Liibeck, Hamburg, and Bremen, 

| the only cities which remained to the League after 
£his contest, kept on the old title till within recent 
years ; but as their policy of free trade was opposed 
to the protective system of the German Empire, 
they have been obliged to renounce their com- 
mercial independence. 

Hansard, the name of a family of printers 
.’celebrated through their connection with the 
'Houses of Parliament. Lukk Hansard (1 752— 
1828), a native of Norwich, became printer to the 
House of Commons in 1798. The publication of 
the parliamentary debates was undertaken by his 
son, and remained in the hands of the family until 
1889. “Hansard” is recognised aB the standard 
Athority on the proceedings of both Houses, and 
Is often appealed to by peers and members of 
Parliament themselves. The public company 
entitled the Hansard Publishing Union was in- 
corpo.ated in 1889, but was wound up in 1892. 

Hamun&n, HunoomAn, the Indian name of 
the Entellus (q.v.) and of a monkey-god, said to 
have assisted Vishnu (in his avatar as Rama) by 
raising an army of monkeys and bridging the strait 
between the mainland and Ceylon, by casting 
rocks into the Bea, so as to allow Vishnu to follow 
his foe into the island. 

Hanway, Jonas (1712-1786), an English 
philanthropist and traveller. Having become con- 
nected with a commercial establishment at St. 
Petersburg, he undertook a journey through Russia 
and Persia (1743-1750), of which he published an 
account. He afterwards settled in London, where 
he founded the Marine Society, the Magdalen 


Charity, and other philanthropic institutions. 
Han way was the first Englishman to use an 
umbrella, and had an animated controversy with 
Dr. Johnson on the subject of tea-drinking. 

Hapsbnrg, or HABSBURG, the imperial house 
of, took its name from Habsburg (Hawk’s Castle) 
in the south of Swabia. Habsburg is now a small 
town on the Aar, in the Swiss canton of Aargau, 
four miles S.W. of Brugg. The castle, the keep ot 
which remains, was built by Werner, Bishop of 
Strasburg, early in the 11th century. Count 
Albert III. was made Landgrave of Upper Alsace 
by the Emperor Frederick I., and the numerous 
fiefs held by him and his son included the bishoprics 
of Strasburg, Basel, Constance, and Lausanne. 
Rudolf II., great-grandson of Albert III., was 
chosen emperor in 1273, and, after subduing 
Ottocar II. of Bohemia, became ruler over Austria 
and Styria. Subsequently the imperial crown be- 
came almost a family possession of the Hapsburg 
line. The house is now represented through the 
female line by the Emperor of Austria (q.v.). 

Harar, an African town in the Galla countries, 
about 200 miles W.S.W. of Berbera. It is surrounded 
by a fortified wall with five gates, and contains 
some stone buildings. The town carries on a trade 
in coffee, cattle, hides, and dye-stuffs. The district, 
of which it is the centre, is governed by an in- 
dependent emir. 

Harbin, or Kiiar bin, a town in Manchuria 
on the Siberian railway; it is Ihe junction of 
the lines for Vladivostock and Port Arthur. 
In 1905, after the Russian defeat at Mukden 
in the Russo-Japanese War, the Russians under 
Linievitch fell back towards Harbin closely pursued 
by the Japanese. 

Harbours are inlets of the sea protected either 
naturally or artificially. A harbour of refuge is 
simply a protected roadstead into which a vessel 
may pass at all times to take refuge from storms 
outside. The need for artificial harbours was felt 
in the earliest periods of marine enterprise, both 
for purposes of naval warfare and of commerce. 

j breakwaters (q.v.) or moles (q.v.), suitably placed 
so as to resist the passage of waves coming in from 
the open sea, will secure a safe anchorage on their 
shore side. The entrance to such an anchorage, 
or to that of any more enclosed harbour, should be 
so situated that the sides shall not deflect the sea 
across the entrance. In both cases also it is 
desirable that any heavy seas that pass into the 
enclosure shall be allowed the opportunity of wast- 
ing themselves on a suitable beach. If the 
enclosure is walled all round, the incident and 
reflected waves round the sides may create a 
dangerous choppy sea in the harbour. There are 
advantages in having the moles arched ; these 
certainly resist the waves to a less extent, but do 
not prevent the flow of currents, which when 
entirely obstructed may cause an immense amount 
of excavation from one part and deposition of silt 
and mud in another. It is of great importance 
that the harbour shall be sufficiently deep, and 
that it shall not be silted up in the above manner. 
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Various plans have been adopted to cause a scour- 
ing action of outflowing tidal water to keep the 
basin free from such matter; an instance of such a 
revision is the large sluicing basin in the Calais 
arbour. Quays or wharves of different kinds are 
added to most harbours; they require to be well 
protected, and are arranged to suit the situation. 
These and other such requisites of commercial 
harbours belong to the subject of docks (q.v.). 

Harbttrg, a Prussian town, on the Elbe, five 
miles &S.W. of Harabuig. The trade in oils, 
chemicals, artificial manures, etc., has increased 
since the deepening of the Elbe. 

Karconrt, Sin William George Granvill 
Venables Vernon (b. 1827), second son of the 
Rev. William Vernon Harcourt, was educated at 
Trinity College, Cambridge, where he graduated 
with honours in 1851. He practised at the Parlia- 
mentary bar, and became Queen’s Counsel in 
1866. In 1868 he entered Parliament as Liberal 
member for the city of Oxford. From 1869 to 
1887 he was professor of international law at 
Cambridge. In 1873 he was appointed Solicitor- 
General, but early in the following year the Liberal 
Ministry resigned. In 1880 he became Home 
Secretary under Mr. Gladstone, but, on seeking re- 
election at Oxford, he was unsuccessful. He 
obtained a seat at Derby, however, where Mr. 
Plimsoll retired in his favour, and continued to 
represent that town up to 1895, when he was de- 
feated, but found a seat in West Monmouthshire. 
He was Chancellor of the Exchequer in the short- 
lived Gladstonian Ministry of 1886, and again 
accepted the same post in 1892. On the retirement 
of Mr. Gladstone he became leader of the Liberal 
party in the Commons. In 1898, however, he re- 
signed that position owing to the “ cross-currents ” 
within the party. He was succeeded by Sir H. 
Campbell-Bannerman. In 1902 he was offered a 
peerage, but refused it. He died in 1904. 

Hardenberg, Karl august, Prince von 
(1750-1822), Prussian statesman, was born in 
Liineberg. After residing in London as Hanoverian 
minister, he transferred his services to Brunswick 
in 1781. In 1790 he was selected by the Markgraf 
of Anspaoh-Baireuth as his prime minister, on the 
recommendation of Frederick William of Prussia. 
When these provinces became a part of the latter 
state in 1791 Hardenberg was appointed a Prussian 
minister.# He superintended the campaign against 
France in 1793-4, and brought about the treaty of 
Basle in 1795. In 1803 he acted as foreign 
minister, and succeeded Haugwitz in 1804. In 
1806 he was removed from office by Napoleon’s com- 
mand, and became one of his most determined op- 
ponents. His efforts to maintain a steady alliance 
with Russia were frustrated by the Peace of 
Tilsit (1807), and afterwards he was banished 
from Prussia through Napoleon’s influence, but 
in 1810 he returned to office as Chancellor, and 
proceeded to carry out his schemes for the re- 
organisation of Germany. He was compelled to 
take part in the invasion of Russia, but he after- 
wards formed alliances with Russia and Austria, 
and signed the Peace of Paris in 1814. In 1817 he 


was appointed president of the Council of State 
Although Hardenberg’s policy was often feeble and 
temporising, he certainly took a leading part in 
laying the foundation of the Prussian dominion. 

Hardening. A piece of steel is rendered 
extremely hard and brittle by being heated to red 
heat and suddenly cooled. In the process of tem- 
pering, which means the reduction of the metal to 
a special degree of softness, it is usual to perform 
the first operation of rendering the steel glass-hard, 
and then to raise its temperature to a certain lower 
temperature before cooling suddenly again. This 
gives it a degree of softness depending upon the 
temperature to which it is raised during the latter 
part of the process. [Tempering.] . 

Hardinge, Henry, Viscount (1785-1856), 
entered the army in 1798. He served in the Penin- 
sular War, distinguishing himself at the battle of 
Albuera. After Napoleon’s escape from Elba, he 
was appointed by Wellington commissioner to the 
Prussian headquarters, and was present with 
Bliioher at Ligny, where he lost his left hand. He 
was appointed Secretary at War in 1828, and in 
1834 became Chief Secretary for Ireland, a post 
which he again filled from 1841 to 1844. In 1844 
he was made Governor-General of India. During 
the war with the Sikhs which ensued, he served as 
second in command to General Gough, the com- 
mander-in-chief in India, and was rewarded for his 
services with the title of Viscount and a pension from 
Parliament and the East India Company. In 1852 
he succeeded Wellington as commander-in-chief. 

Hardness. Various substances have different 
degrees of hardness, which do not depend simply 
upon their density or their chemical composition. 
Thus two pieces of steel may have exactly the same 
chemical components, but one may be rendered 
much harder than the other by being heated to 
redness and suddenly cooled. Also a piece of gold 
may be much heavier than a piece of steel of the 
same volume, and yet may be much softer. A 
simple method of comparing the hardness of 
different materials is to determine their powers of 
scratching others. A set of substances may be 
obtained in a series, each in its place being able to 
scratch a mark on all that succeed it, but on none 
that precede. These may be numbered, jand any 
new material can be readily placed in its true 
position in the series by trying its scratching power 
successively on the substances in the set. Though 
there are sometimes slight differences in the hard- 
ness of different faces on the same crystal, hard- 
ness affords an easily-applied means of discriminat- 
ing minerals. It is measured by reference to a 
scale of ten minerals, numbered in the order of 
increasing hardness, named after its deviser, Von 
Mohs, of Freiberg. Pure crystalline specimens are 
suppose# to be taken as types, and some simple 
substitutes are mentioned in the following table : — 

1. Talc. Can be cut with the thumb-nail. 

2. Selenite or rock-salt. Can be scratched with the nail. 

8. Iceland*spar or pure calcite. About the hardness of 
copper-wire. 

4. Fluor. Can be cut with a knife. 

5. Asparagus-stone or pure aj>atite. Can be scratched bye 
knife. 
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6. Adularia, or pure ortlioclase-felspar. Can only be 
scratched by hard steel. 

7. Rock-crystal or pure quartz. Scratches glass or a knife. 

8. Topaz. 'Scratches a steel tile. 

9. Sapphire. Emery is an impure variety. 

10. Diamond. Cuts glass. 

Each mineral in the scale will scratch the one 
below it, and hardness is tested either directly with 
the minerals of the scale or by drawing a steel file 
with equal pressure over the minerals to be tested 
and those forming the scale. Intermediate degrees 
of hardness indicated as 1*5, 2*5, 3*5, etc., can be 
measured. The scale is an arbitrary one, the 
difference of hardness between 1 and 2, and between 
2 and 8, being far less than that between 8 and 9 
and between 9 and 10. In mineralogical works, 
“ hardness ” is often abbreviated as H. 

Kardonin, Jean (1646-1729), a learned Jesuit, 
notorious for his peculiar views regarding the 
ancient classics. He was born at Quimper in 
Brittany, and became librarian of the college of 
Louis le Grand at Paris in 1683. Hardouin held 
that almost all the writings attributed to classical 
authors were fabricated by monks in the 13th cen- 
tury, and that the works of art supposed to be 
ancient are likewise forgeries. He broached a 
similar theory with regard to Dante’s works. He 
published a valuable edition of Pliny. 

H&rdwar, a spot on the Ganges, in the North- 
West Provinces, in lat. 30° N., where a large reli- 
gious gathering takes place every year towards the 
end of March. 

Hardy, Thomas (b. 1840), novelist, was born 
in Dorsetshire. He studied architecture with con- 
siderable success, but abandoned it in favour of 
literature. The scene of his novels, of which Far 
from the Madding Crowd (1874) was the first to 
give him a wide reputation, is generally laid in the 
south-western counties. They are remarkable 
chiefly for their graphic delineation of rustic 
humour, but are rarely without an undercurrent of 
tragedy. 

Hardy, Sir Thomas Duffus (1804-78), 
palaeographer and antiquarian, was born in Jamaica. 
He entered the Record Office in the Tower of 
London in 1819, and in 1861 became deputy keeper. 
He edited Close Rolls (1833), Patent Rolls (1835), 
The Chronicle of William of Malmesbury (1840), 
and Modus tenendi Parliamenti (1846), an important 
contribution to constitutional history, and published 
a valuable Catalogue of MSS, (1858). 

Hardy, Sir Thomas Masterman, Bart., 
whose name is imperisbably associated with that of 
Nelson, was born in 1769 in Somersetshire, and 
after seeing a considerable amount of service was 
made a commander in 1797 and a captain in 1798. 
As a commander, in the Mutine , he first attracted 
Nelson’s attention, and he accompanied that hero 
in the pursuit of Bonaparte to Egypt. The battle 
of the Nile gained him his post-commission to the 
Vanguard , Nelson’s flagship. Nelson took Hardy 
with him into the Victory , which he commanded at 
Trafalgar. After the victory Hardy took his ship 
to Gibraltar for a hasty refit, and then brought her 
home with Nelson’s body on board. At Nelson’s 


funeral Captain Hardy bore the Banner of Emblems. 
He was at once created a baronet, and next served 
on the Halifax, Lisbon, and North American 
stations. During the war of 1812 he was continually 
engaged, and upon its conclusion was made a 
K.C.B. After further service as captain of a royal 
yacht and as commodore in South America, he 
attained flag-rank in 1825, and died a vico-admiral 
and Governor of Greenwich Hospital in 1839. 

Hare, the popular name of most of the species 
of the family Leporidm, the chief exceptions being 
the Rabbit (q.v.) and the Calling Hares or Pikas 
(Lagomys), which some systematists make a dis- 
tinct family. In the genus Lepus there are four 
incisor teeth in the upper jaw, though all are not 
readily seen, for two are rudimentary and placed 
just behind the functional pair. In the upper jaw 
there are six molars, and five in the lower jaw, on 
each side. The ears are long, the inner surface of 
the cheeks is clothed with short hair ; the tail is 
short and upturned, the upper lip is deeply cleft ; 
there are five digits on the fore limbs, and four on 
the hinder ones, and the soles are distinctly hairy. 
The fur is thick, and of some commercial import- 
ance, as when felted it is employed in hat-making. 
The Common Hare {L. timidus ) is from 24 to 27 
inches long, including the short tail, and may 
weigh from a dozen to twenty pounds. The color- 
ation of the fur — a dull reddish-brown — is distinctly 
protective. These animals do not burrow, but 
generally pass the day in their “ form a depres- 
sion in the earth or grass, coming out at night to 
feed on green vegetation. They pair early in the 
year, and after thirty days the female brings forth 
her offspring, called “leverets,” and there are 
generally four or five litters in a year. By the 
Ground Game Act (1880) occupiers of land may 
kill hares and rabbits found thereon. [COURSING.] 
This species is distributed over Europe and Western 
Asia, where it runs into varieties to which some 
writers give specific rank ; it is common in Britain, 
but in Ireland is replaced by a variety of the 
smaller Alpine of northern hare (L. variabilis ), 
which is also British. Besides this Irish variety, 
two others are known, a white form from polar, and 
a “blue” or greyish-brown from alpine, regions. 
Other species occur in Asia, Africa, and America. 
The Pikas or Calling Hares (Lagomys), of which 
there are from ten to twelve species, are much 
smaller than the true hares. They have complete 
clavicles, and there is one molar less on each side 
in the upper jaw. The type-species (Z. alpinus ), 
from alpine and sub-alpine Siberia, is about the 
size of a guinea-pig, greyish-brown above, yellowish 
beneath. They owe their popular name to the fact 
that while feeding they often utter a peculiar 
whistling noise. 

Hare, Julius Charles (1795-1855), an early 
leader of the Broad Church party, was educated at 
the Charterhouse and Trinity College, Cambridge, 
of which he became a fellow in 1818. His first 
literary effort was a translation of Fouqu6’s 
Sintram (1820). In 1826 he was ordained. 
Guesses at Truth (1827), the joint work of Julies 
and his brother Augustus William (1792-1834), 
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showed the influence of recent German thought on 
the teaching of Coleridge. He subsequently trans- 
lated Niebuhr’s History of Home in conjunction 
with Thirl wall. He was appointed to the living of 
Hurstmonceux in 1832, and in 1840 became Arch- 
deacon of Lewes. His edition of the Essays and 
Tales of John Sterling (1848), who had been his 
curate at Hurstmonceux, was accompanied by a 
life of the author, written from the point of view 
of an Anglican churchman. This work is now 
memorable only as having incited Carlyle, who had 
far more sympathy with Sterling’s genius, to write 
his own graphic biography. 

Harebell, or Haibbell, the blue-bell of 
Scotland ( Campanula rotundi folia), a common wild 
flower of dry and sandy spots in northern regions. 
It has a perennial slender rhizome bearing petiolate 
roundish radical leaves from which it gets its 
name, though the more prominent cauline leaves 
are sub-sessile and linear. Its slightly drooping 
flowers on their slender hair-like stalks form a 
paniculate cyme ; its superior calyx has five small 
erect sepals, and its pretty pale violet-blue bell- 
shaped corolla has five slightly recurved acute lobes. 
There are five epigynous distinct stamens with short 
filaments and linear anthers, and a capsule opening 
by pores near its base. 

Hare Indians, a branch of the Athabascan 
family [Athabascans] thinly scattered over a 
large part of the former Hudson Bay Territory, 
Dominion of Canada. The English “ Hare ” answers 
to the Franco- Canadian Peaux-de-Lievre, which 
represents the true tribal name Kha-cho- Gottine, 
that is, “Dwellers amongst the great Rabbits.” 
They are a hunting tribe, whose range extends 
from the Great Bear Lake northwards along the 
banks of the Mackenzie, Anderson, and MacFarlane 
rivers to the Eskimo territory, round the shores of 
the Frozen Ocean— a region about 80,000 square 
miles in extent, with a total population scarcely 
exceeding 800. At present the Hare Indians find 
employment chiefly in the service of the Hudson 
Bay Company as trappers, carriers, and assistants 
at the stations. They are a gentle, harmless people, 
but indolent and somewhat quarrelsome over trifles. 
In physical appearance and speech they closely re- 
semble the Chippewayans of Lake Athabasca. 
Many have been converted by the French mis- 
sionaries. (E. Petitot, Bulletin de la SocMte de 
GSographie , passim.) 

Harold^ either of the two species of Harelda, 
an Arctic genus of Ducks, in which the tail is 
wedge-shaped, and its two middle feathers very 
long. 

Hare-lip, a congenital defect due to arrested 
development of the parts which form the upper lip. 
Hare-lip is usually unilateral, there being a small 
cleft in the upper lip a little to one side of the 
median line ; oases of double hare-lip are occasion- 
ally met with. The only remedy for the condition 
is a surgical operation. 

Harem (Arabic haram , “prohibited” or “sa- 
cred”). The portion of hn Eastern household set 
apart for the women, into which no men, excepting 


occasionally their nearest relations, are allowed to 
enter. The name is also applied to the women 
themselves. The Koran does not allow more than 
four wives — except in the case of the Sultan, who 
may have seven — but a man is permitted any 
number of concubines. The wives and concubines 
in the Sultan’s harem are, like their female attend- 
ants, slaves, generally brought from Circassia 
or Georgia. The harem is usually under the 
management of the Sultan’s mother, who is called 
“ Sultana,” assisted by a trusty female superinten- 
dent. The duty of keeping watch over its members 
is entrusted to a body of eunuchs. The inmates 
spend their time in spinning, sewing, and other 
light household labours; also in adorning their 
person, walking in their gardens, watching the 
dances of slaves, etc. The mother of the Sultan’s 
eldest male child, whatever her previous position, 
is regarded as his chief wife. When he dies those 
who have borne him daughters only regain their 
freedom, but those who have borne him sons are 
placed in the “ old seraglio.” The harem is confined 
to the richer classes ; poor Moslems have only one 
wife. 

i 

Hare’s-ear, the popular name of the genus 
Bupleurum , which is represented in England by 
four rare species. They are glabrous herbs, ex- 
ceptional in their order in having simple entire 
leaves, which in some species are perfoliate or am- 
plexicaul, whence they were also once known as 
Thorom-wax or Thorow-leaf. The compound umbels 
of yellow flowers are surrounded by numerous leafy 
bracts or bracteoles. 

Hargreaves, James (d. 1778), the inventor of 
the spinning-jenny. Originally settled as a weaver 
at Stanhill, near Blackburn in Lancashire, he was 
obliged to remove to Nottingham, owing to the 
hostility of his fellow-workmen (1767). He after- 
wards took out a patent for his invention, but it 
was rescinded on the ground that, before obtaining 
it, he had sold some of his machines. 

Haricot-bean, the ripe seeds of the French or 
kidney-bean ( P/iaseolus vulgaris ), a valuable article 
of food much used on the Continent, especially 
during Lent. They oontain 62 per cent, of starchy 
matter, 23 of albuminoids, and 14 of water, so that 
one pound of these beans might produce .joearly 
3$ oz. of the dry nitrogenous substance of muscle. 

Harikari, or Habakari, a form of suicide 
formerly allowed in Japan to members of the 
privileged classes who were condemned to death. 
It consisted in ripping the body open by means of 
two gashes, one of which was perpendicular and 
the other vertical. 

Hariri, Abu Mohammed al Kasim ben Alx. 
a celebrated Arabian fabulist, was born at Basra, 
about the middle of the 11th century. He wrote 
poems and treatises on grammar, but his chief 
work was his Mdkamat , a series of highly humorous 
stories in rhymed verse, which is celebrated for the 
beauty of its style. 

Harlech and Longmynd Beds, the lower 
group of the Lower Cambrian system (q.v.), grey, 
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purple, and red flags, sandstones and slates, with 
shaly beds and conglomerates, estimated at 4,000 
feet thick in South Wales, on the north side of 
St. Bride’s Bay in Pembrokeshire ; at over 8,000 feet 
in North Wales, between Barmouth and Harlech, 
and in the slate district of Penrhyn and Llanberis ; 
and at perhaps 25,000 feet in the Longmynd hills 
of Shropshire. The rocks of this series are in many 
places penetrated by igneous dykes, and exhibit 
distinct cleavage ; but ripple-marks, sun-cracks, the 
impressions of rain-drops and worm-tracks (Areni- 
oolites) indicate their shallow-water near-shore 
origin. They apparently rest unconformably upon 
Archaean rocks, the junction near Bangor being 
marked by a bed of conglomerate ; but they pass 
conformably upward into the Menevian and Lingula 
Flags. Once thought unfossiliferous, they have 
yielded the oldest known assemblage of undoubted 
fossils, including a sponge ( Protospongia ), Lingu- 
lella ferruginea , Piscina, and other brachiopods, 
the pteropod Theca , and Paradoxides, Agnostics, 
and several other genera of trilobites, besides 
worm- tracks. 

Harlequin Duck ( Clangula histrionica ), an 
arctic wild-duck about a foot and a half long, 
which owes its popular name to its strongly-con- 
trasted coloration of black, rufous-brown, and white. 

Harley, Robert, Earl of Oxford and Mor- 
timer (1601-1724), an English statesman, belonged 
to an old Herefordshire family. He was brought 
up as a Whig and a Dissenter, but soon after 
entering Parliament he joined the Tories. In 1701 
he was chosen Speaker. Admitted to the Ministry 
of Marlborough and Godolphin in 1704, lie became 
the leader of the Tory section, and made use of 
his cousin, Mrs. Abigail Hill (subsequently Mrs. 
Mash am) to prejudice the queen against Marl- 
borough, but the Whigs discovered his intrigues 
and he was dismissed (1708). In 1710 ho was 
made Chancellor of the Exchequer and placed at 
the head of a Tory Administration with St. John as 
Secretary of State. He at once entered into secret 
negotiations with France, perhaps hoping that 
after peace had been secured the French would 
assist in effecting a restoration of the Stuarts. An 
attempt to stab him in the Privy Council, made by 
a French refugee named Guiscard (1711), increased 
his popularity ; he was created Earl of Oxford and 
given the post of Lord High Treasurer. After the 
Treaty of Utrecht (1713) he was prevented by his 
vacillating character and love of intrigue from 
adopting the distinctly Jacobite tactics pursued by 
his colleague St. John (now Lord Bolingbroke), but 
he certainly gave some countenance to the hopes of 
the Pretender. In 1714 a quarrel with Bolingbroke, 
who had gained the support of Mrs. Masham, 
resulted in his dismissal. After the arrival of 
George I. he was impeached and imprisoned in the 
Tower (1715). Two years later he was brought to 
trial, but acquitted. The remainder of his life was 
passed in retirement. Harley was a man of literary 
tastes and a friend and patron of Swift, Pope, and, 
other men of letters. He founded the Harleian 
collection of books and MSS., now in the British 
Museum. 


ZZafmaline, an alkaloid of composition 
C, 3 Hi 4 N a O, which together with another, closely 
related to it, liar mine C l3 H, tt N 8 0, exists in the seech 
of wild rue, Peganum harm ala, and to which these 
seeds appear to owe their medicinal properties, 
being used in the East as a stimulant and narcotic, 

Harmattan, a hot dry wind common on the 
coast of Guinea during December, January, and 
February. It blows seawards from the interior, 
and its approach is generally heralded by dense 
clouds of sand. It is destructive to vegetation, but 
tends to remove dysentery, fevers, and epidemic 
complaints. 

Harmine. [Harmaline.] 

Harmodius and Aristogeiton, two Athen- 
ians who in 514 B.c. attempted to deliver the city 
from the rule of the Pisistratidae, and succeeded in 
murdering Hipparchus, younger brother of the tyrant 
Hippias. Harmodius was immediately slain by the 
body-guard of Hippias, and Aristogeiton was after- 
wards seized and put to death. Four years later 
Hippias was expelled by the Spartans. 

Harmonic. The harmonic moan between two 
numbers is the reciprocal of the arithmetic mean of 
their reciprocals. Thus if we take the numbers 
4 and 12, their reciprocals are | and T V The 
average of these is and the reciprocal of this 
average is 6. Hence 6 is the harmonic mean 
between 4 and 12. It may be noticed that the 
arithmetical mean (q.v.) between the same two 
numbers is 8, and their geometrical mean (q.v.) is 
x/4 x 12 = 6-928. The harmonic mean, therefore, is 
the smallest, the geometrical next, and the arith- 
metical mean the greatest. This may be proved to 
be always the case with any pair of numbers. 
[Harmonic Progression.] Three numbers are 
said to be in harmonic proportion when the second 
is the harmonic mean between the first and third. 
In the applications of the above to geometry we 
have exactly similar definitions of lines in har- 
monic proportion, for their lengths are expressed 
by numbers. Suppose four points A, c, B, and l>, 
to lie in the order given ; then the distances A c, 
A B, and A D, being in harmonic proportion the 
points are called harmonic points and such a series 
possesses definite properties that distinguish it 
from others. The point c divides A B internally in 
a definite ratio ; the point D will divide it externally 
in the same ratio. If c is close to B, the fourth 
harmonic d will also lie close to B, but on the 
farther side of it. As o gets nearer to the centre 
of the line A B, D recedes farther from B. When o 
becomes the mid-point of A B, D is at infinite 
distance along the line. When c is nearer A than 
B, its fourth harmonic will lie on the A side of the 
line. If o be any point on the circle described 
with A B as diameter, o A and o b will be at right 
angles to each other ; this is proved by Euclid. 
The lines o A, oc, OB, and o d, form what is 
called a harmonic pencil, and the angle doo will 
be found to be bisected by o B. This supplies a 
graphical method for finding the fourth harmonic 
of three points. The word harmonic has been given 
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on account of the applications of these principles 
to the theory of musical sounds. 

Harmonic Motion is a periodic motion that 
exactly repeats itself after equal intervals. A 
simple harmonic motion is an oscillatory motion 
in a straight line from one side to another of a 
fixed point in the line called the centre . The rate 
of change of its speed is proportional to its 
distance from the centre, the special terms of the 
proportion settling the period or time taken for the 
moving point to perform a complete cycle in its 
path of motion. Its greatest distance from the 
centre is called the amplitude , variations in which 
will not affect the period of oscillation. The study 
of harmonic motions is of much importance in 
oscillations of all kinds, such as those of matter 
transmitting sound or of ether transmitting 
radiation. 

Harmonicon is a musical instrument in which 
notes are produced by transverse vibrations of 
plates of glass on metal supported on strings 
one quarter of the distance from each end. 

Harmonic Progression. A series of num- 
bers are in harmonic progression when their reci- 
procals form an arithmetical progression. Thus we 
may have the A. P.—^, T f 5 , T f n . Taking 
their reciprocals, we get the H. P.— 12, 15, 20, 30. 
Any three consecutive terras of such a series are in 
harmonic proportion. [Harmonic.] 

Harmonics, in Acoustics , are notes determined 
by vibrations whose frequencies are in the ratios of 
1:2: 3, etc. Given a note produced by 261 vibra- 
tions per second, its first harmonic is produced by 
2 x 261 = 522 vibrations per second, and the second 
and higher harmonics have frequencies of 783, 
1,044, 1,305, and so on. Using the ordinary dia- 
tonic scale the fundamental is c , first harmonic 
second //', third e", fourth e", fifth g'\ and so on. 
In the ordinary scale of eight notes from any one^ 
c to its octave the frequencies aro in the ratios 1, 
$, V* The next octave, still com- 

pared with the original a, would run 2, jf, f, f, 3, 
y\ V, 4. And the next 4, 5, 

Those notes designated by whole numbers 2, 3, 
4, 5, 6, and 8, represent different harmonics of 
the fundamental c. It will be noticed that the 
7 is absent from the series; this means that the 
sixth harmonic is absent from the diatonic scale. 
That special note corresponds nearly with b'\ but 
is slightly Matter. Usually when any note is 
sounded, harmonics may be distinguished at the 
same time. Experience enables the observer to 

ick out these up to the sixth or even higher 

armonics, but there are methods by which their 
presence may be demonstrated separately, when 
collectively they cannot be distinguished. [Resona- 
tors.] The characters of different sounds depend 
on the greater or less intensity of the harmonics 
present. Some may die away rapidly, leaving 
others to produce their effeots; in a violin string 
we hear the fundamental note and high harmonics, 
intermediate ones being rapidly suppressed. In 
a tuning-fork on a sounding-board the funda- 
mental remains and all harmonics disappear quickly. 


Rememboring that different tones are due to waves 
of different lengths, it will readily be seen that 
suppression of certain waves may be effected by 
mechanical damping of corresponding vibrations. 
If a stretched violin string be touched at points 
half way, one-third, one-fourth, or one-fifth of the 
distance from one end, the notes given out by the 
untouched segments will be the first, second, third, 
or fourth harmonic of the fundamental note given 
by the whole string. The wavelengths of these 
different harmonics are in the ratio of \ : J, 

etc., and so form a harmonica! progression (q.v.). 

Harmonium, a musical instrument of the 
“free reed” class. In the harmonium the air is 
compressed by bellows and escapes through the 
reeds, whereas in the American organ — the other 
type of reed-organ — the bellows cause a vacuum 
into which the reeds admit the outside air. The 
reeds or “ vibrators ” are constructed in the follow- 
ing manner. Narrow rectangular slits cut in a 
piece of brass-plate are covered with tongues of 
brass, one end of which is attached to the plate, 
the other remaining free. The current of air 
which moves the reeds and thereby produces the 
musical tone is admitted into the wind-chest in 
which the reeds are placed through valves below 
or above the keys in the key-board. The pressure 
of wind arises through the action of bellows which 
the player controls by moving the treadles alter- 
nately with his feet, thereby pressing down the 
keys and opening the valves so as to allow the 
wind to pass from the bellows to the wind-chest. 
The pitch is not regulated by the force of the 
pressure, but by the length and elasticity of the 
reeds, and by the shape and capacity of the 
channels or air-chambers above each reed. The 
key-board has a compass of five octaves, from 0 to 
c. The first successful harmonium was made by 
Dehain, of Paris, in 1840. By the melody attach- 
ment, invented in 1864, stress is given to one or 
more notes in the upper part of the harmony by 
shutting off all the lower ones. The best harmoni- 
ums are now made in Paris. The cheapness of the 
instrument, and the ease with which it can be 
played, render it a useful substitute for the organ. 

Harmony has been defined as “ a proper com- 
bination of simultaneous sounds.” In early times 
the term was used in a sense indicating melody or 
music, but it is now used only in the more re- 
stricted sense. It is now distinguished from 
Counterpoint (q.v.), and is regarded as the more 
elementary study ; but counterpoint was systemati- 
cally studied far earlier than harmony. Harmony 
treats of intervals, chords, discords, suspensions, 
passing-notes, cadences, modulations, progression, 
and thorough-bass. The rules of harmony have 
from time to time undergone considerable modifi- 
cation, and at present are by no means immutable ; 
but certain broad principles have been very gener- 
ally accepted. [Music, Counterpoint, Thorough- 
bass, ETC.] 

Harold I. (Habefoot), King of England 
[Canute and Hardicanute.] 
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Harold II., King of England (d. 1066), was 
born probably in 1022, his father being Earl 
Godwine (q.v.) and his mother Gytha, a Danish 
lady. In Godwine’s lifetime Harold was Earl of 
East Anglia, and on his death succeeded to the 
earldom of Wessex. He shared his father’s banish- 
ment in 1051, and retired to Ireland, and was 
restored with him in 1053. During the reign of 
the Confessor Harold headed the English party as 
his father had done, and more than held his own 
against the Norman party. After the death of 
Eadward, son of Eadmund Ironside, who had been 
destined by Eadward the Confessor as his heir, the 
Earl of Wessex became the only Englishman likely 
to succeed him. The king, however, had promised 
the crown to William of Normandy, and Harold, 
having been ransomed by the latter when made 
prisoner by Count Guy, of Ponthieu (probably in 
1064), promised, according to the Norman writers, 
to marry his daughter and secure the succession to 
him, receiving a part of the kingdom as a marriage 
portion. The whole story is obscure ; and if 
Harold did make such a promise he repudiated it 
when Eadward acknowledged him on his deathbed 
as his heir and the Witan elected him to the 
kingdom. 

Harold’s reign was a brief and stormy one. He 
had immediately to repel an invasion in the north 
led by Harold Hardrada, of Norway (q.v.), and his 
own brother Tostig, whom he had alienated some 
years before by acquiescing in the rebellion of the 
Northumbrians against him and their election of 
Morkere as earl in his stead. No sooner were these 
defeated and slain at Stamford Bridge, near York, 
than Harold had to hurry southwards to oppose 
Duke William, who had landed in Sussex. The 
defeat and death of the last Saxon king at Hastings 
(q.v.) followed. 

Though he had made a pilgrimage to Home, and 
seen some of the French courts, Harold had not 
that knowledge of Continental affairs which had 
belonged to Godwine. He was, however, at least 
his equal in general ability, and his superior as a 
military teacher. Though certainly not devoid of 
personal ambition, it is likely that his efforts to 
conciliate the Mercian house sprang quite as much 
from a patriotic desire for the union of the king- 
dom as from the wish to secure it for himself. The 
best historical information regarding him is to be 
found in Freeman’s Norman Conquest, which is the 
basis of Tennyson’s play. * 

Harold (Hardbada, “ Stern in Council ”) 
King of Norway (d. 1066), was descended from 
Harold Haarfager, first King of Norway. Having been 
driven out of the country in his youth, he went to 
Russia. He then became captain of the Varangians 
(or bodyguards) of the Eastern Emperor, in whose 
service he performed exploits against the Saracens 
and other enemies. When compelled to leave 
Constantinople on account of the anger of the 
Empress Zoe, whose advances he had rejected, he 
escaped again to Russia, but returned to Norway 
about 1045, and soon after became king. He 
carried on a long war with Denmark, and in 1066 
Joined Tostig and the Irish in an invasion of 


England. The gigantic Viking was defeated and 
slain with his chief followers at Stamford Bridge 
on September 25, 1066. 

Harotm-al-B.a»8chid (HIrun - er - Rash! d, 
“Aaron the orthodox”) the fifth Abbasid Khalif (763- 
800), was born either in 763 or 766, and succeeded 
his brother Hadi in 786. He owed his throne and 
much of his reputation to Yahya ibn Barmek, 
under whom the Khalifate reached its highest 
point of prosperity. Harun meanwhile gave him- 
self up to the cultivation of learning and the arts, 
and Bagdad became a great meeting-place of 
wise men, poets, and musicians. His fame extended 
to Western Europe, although his correspondence 
with Charlemagne does not rest upon good 
authority. In his old age Harun became jealous 
of the influence of the Barmecides, and caused the 
whole family, not excluding his especial favourite, 
Jaafer, son of Yahya, to be put to death. After 
this rebellions broke out, and the khalif was 
marching to put down that of Khorassan when he 
died at Tus. Little is really known of Haroun’s 
private life, and the stories of his midnight 
wanderings are purely mythical. 

Harp, a stringed musical instrument, which 
has been in use from a very early period. The 
ancient Egyptians and the various branches of the 
Keltic race were especially noted for their skill as 
harpists. The Egyptian harps, which were some- 
times seven feet high and had. eighteen strings, 
were richly adorned with carvings and gems. The 
large Welsh harp was a “ triple ” instrument — ix. 
it had three separate rows of strings. Out of the 
Irish harp is said to have grown the variety used 
in Italy and elsewhere during the Middle Ages. 
Compared with the perfected harp of modern 
times, these and other forms were but clumsy 
instruments, lacking in compass, sonority, and 
precision of pitch. The Oriental harps seldom had 
a pillar, and the mediaeval kinds were always 
tuned in the same key, chromatic alterations being 
possible only by stopping the strings with the 
fingers. To remedy this defect, pedals were intro- 
duced ; they first came into use in Germany 
early in the 18th century. Pedal harps are either 
“ single action ” or “ double action ” ; in the latter 
kind, invented by Erard, of Paris, in 1810, each 
pedal produces two chromatic changes. The 
modern orchestral harp has nearly fifty strings of 
catgut, strung on a wooden frame, which some- 
what resembles a triangle, the three sides being 
formed by the back, the neck, and the pillar. The 
frame rests on a pedestal containing the pedals, 
which are connected with the mechanism in the 
neck by pedal -rods in the pillar. The strings are 
attached to the neck by wrest-pins, and have their 
lower ends inserted in the sounding-board at the 
back. The pedal harp has a compass from contra 
F to D of the sixth octave above. 

Kargoon, a pointed lance, steel-headed and 
usually Darbed, that can be thrown or otherwise 
projected. To its shank a cord is generally 
attached. It is chiefly used in hunting large 
animals of the whale species. Of old, harpoons 



Harpsichord, 


( 234 ) 


Harrisburg. 


were always flung by hand, but they are now more 
frequently fired from a specially-constructed gun. 
Some carry in their heads charges which are 
exploded by electricity or percussion ; others have 
spring barbs, which open out in the body of the 
victim, and so effectually prevent withdrawal. 

Harpsichord, a musical instrument with a 
key-board and strings, arranged in the same way 
as in the piano. The sound was produced by 
means of pieces of leather or crow-quill, which 
were inserted in “ jacks ” connected by levers with 
the keys, and were pushed upwards so as to twitch 
the strings. The form was usually that of the 
grand piano, but it was sometimes square or up- 
right ; when oblong the instrument was called a 
spinet or virginal. The sound produced was harsh, 
and there was no means of regulating its force. 
The keyboard was from 4 to 6£ octaves in length, 
with one, two, three, or four strings to each key. 
The harp is supposed to have been invented in the 
14th century. It was known in England before 
1502. Bach and Handel played on this instrument, 
and before the close of the 18th century it was 
regularly employed in orchestral music, and to 
accompanying recitations. It has now been super- 
seded by the pianoforte. 

Harpy (from a Greek word meaning to seize), a 
creature*, of Greek mythology, possessing a woman’s 
head and a bird’s body. 

Harpy Eagle ( Thrasatitus harpy ia), the single 
species of a genus of Falcon idse ranging from 
Mexico to Paraguay. The length of an adult 
male is a little over 3 feet ; the plumage above and 
on the upper parts of the neck is dark slate ; there 
arc throe white bands on the tail, and the belly is 
white. The beak and claws are large, and the 
head is crested. Those birds feed on monkeys, 
sloths, young calves, and lambs, and sometimes, it 
is said, carry off children. 

Harrari. 1. The natives of the district of 
Ilarrar, east frontier of Shan, South Abyssinia, till 
lately ruled by an independent emir, but now 
subject to the Abyssinian emperor. They appear 
to have been originally Himyaritic Semites akin to 
the Abyssmians, and, like them, Christians of the 
Monophysite sect. But although they still speak a 
dialect of the Gcez or Old Himyaritic language, 
they have long been fanatical Mohammedans of 
the Shiah sect. Nevertheless, they have preserved 
many Christian traditions, are nearly all monoga- 
mists, and treat their women with great respect, 
allowing them to go unveiled and relieving them 
from most of the hard work. They are distinguished 
by their love of letters, and have developed a 
certain literature, using the Arabic characters, 
which, however, are written in vertical lines from 
top to bottom instead of from right to left. A 
characteristic local industry is book-binding, and 
the Harrar earthenware and woven goods are also 
much prized. 

2. A large Arabo-Berber nation, province of 
Oran, Algeria, where they occupy the elevated 
plateau watered by the head streams of the Shclif. 
There are two divisions, the Sheraga (“ Eastern ”) 


and Gharabi (“Western”) Harrari, the former 
with fifteen, the latter with five sub-tribes ; 
collective population, 18,000. 

Harrier. ( 1 ) (The hare-dog), a small hound kept 
in parks in England for hare-hunting. It differs 
little from the foxhounds (q.v.), except in being of 
smaller size. (2) (The bird that harries), any bird 
of the Falconine genus Cireus, with 15 species 
widely distributed in both hemispheres. The un- 
toothed bill is of moderate length, and there is a face- 
disk similar to, but smaller than, that of the owls. 
C. cyaneus (the Hen-harrier) and C. ceruginosus 
(the Moor Buzzard) are rare in Britain ; C. cinerascens 
(Montagu’s Harrier) is a noccasional visitor. The 
males have bluish plumage on the upper surface 
(whence the names “ blue kites ” or “blue hawks ”), 
while that of the females is brown. 

Harrier Eagle, any species of Circaetus, 
with four species confined to Africa, and one 
( C. gallicus) ranging to Europe and India. These 
birds prey upon snakes, whence they are also called 
snake-eagles. 

Harrington, Jambs (1611-77), a political 
writer of the 17th century, was born at Band, 
Lincolnshire, and educated at Oxford. He after- 
wards visited Holland, Denmark, and Italy, staying 
at Home and Venice. He took no side in the Great 
Rebellion, but was with the king at Holmby and in 
the Isle of Wight. In 1656 he published his 
Oceana , and in 1661 was sent to the Tower for 
advocating the carrying out of the political views 
contained in the book. He was afterwards removed 
to Plymouth, and released on account of his bad 
health. Harrington’s life was written by Toland 
the Deist. 

Harris. [Malmesbury, Earl op.] 

Harris, Joel Chandler (b. 1848), the author 
of Uncle Remus , was born in Georgia. He began 
life as a printer, but eventually became a journalist, 
and was in 1890 appointed editor of the Atlanta 
Constitution . His chief work, a study of negro 
folklore, appeared in 1880, and was followed by 
Nights with Uncle Remus (1883), Mingo, and other 
Sketches (1884), and other tales. He died in 1908. 

Harris, Thomas Lake (b. 1823), the founder 
of a spiritualist body called the Brotherhood of the 
New Life, was born at Fenny Stratford, Bucks, but 
soon went with his father to America. He returned 
to England in 1858, and was there again in 1866, 
but finally settled in California. His brotherhood 
was founded on the principles of Swedenborg on its 
religious and of Fourier on its social side, with 
certain additions of his own. As head of it he 
exercised supreme influence, among those who 
submitted to it being Laurence Oliphant (q.v.). 
Harris’s Arcana of Christianity and Modem Spirit * 
ualism set forth aspects of his teaching. 

Harrisburg, the chief town of Pennsylvania, 
stands on the left bank of the Susquehanna, 106 
miles N.W. of Philadelphia. Its chief buildings are 
the Capitol, the state arsenal, and lunatic asylum, 
a Homan Catholic cathedral, and about forty other 
churches, There is also a large state library. The 
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city, though beautifully situated, is a great manu- 
facturing town, steel and iron being the chief 
industries, and has also a large lumber trade. 

Harrison, Benjamin (b. 1833), twenty-third 
president of the United States, and grandson of 
William Henry, 9th president, was born at North 
Bend, Ohio. He began to practise as a lawyer at 
Indianapolis in 1854, and in 1860 became reporter of 
the Supreme Court of Indiana. He raised a regi- 
ment for the Federals during the Civil War, and 
served with distinction at the battles of Resaca, 
Peach Tree Creek, and Nashville during the year 
1864. He then returned to legal practice, and was 
at the time an active politician on the Republican 
side. In 1876 he was an unsuccessful candidate 
for the governorship of Indiana. Three years 
later he actively supported Garfield’s candidature 
for the presidency, but declined a seat in his 
cabinet. In 1880 he became a United States senator, 
but was not re-elected in 1886. In 1888 he was 
successful as the Republican and Protectionist 
candidate for the Presidency, but was defeated by 
his old democratic opponent, Cleveland, on seeking 
re-election in 1892, and retired to a professorship 
in California. He died in 1901. 

Harrison, Frederic (b. 1831), the most promi- 
nent advocate of the doctrines of Auguste Comte 
in England, was born in London, and educated 
at King’s College School and Wadham College, 
Oxford, of which he became fellow. He was 
called to the Bar in 1853, and practised in the 
equity courts, and as a conveyancer, at the same 
time giving much attention to social and literary 
questions. He served on the Trades Unions Com- 
mission of 1867-9, and as secretary to the Com- 
mission for the Digest of the Law (1869-70). In 
1877 he was appointed by the Council of Legal 
Education Professor of Jurisprudence and Inter- 
national Law. Since 1870 he has delivered an 
annual address to the Positivists at Newton Hall. 
Many of his contributions to the reviews have been 
republished, and he is well known as the author of 
Other Cromwell (“ Statesmen ” Series) and The Choice 
of Books. He contested London University as a 
Home Ruler in 1886, but was unsuccessful. 

Harrison, John (1693-1776), inventor of the 
marine chronometer, was the son of a Yorkshire 
carpenter. He received little education, and soon 
began to help his father. In 1726 he invented the 
“gridiron pendulum.” His first chronometer was 
finished in 1735, and was tested in a voyage to 
Lisbon. A second was constructed four years 
later, a third in 1749, and a fourth in 1759. By 
this it was proved in a voyage to Barbadoes in 
1764 that the longitude could be determined within 
10 miles, but the Admiralty did not award the 
inventor the promised premium of £20,000 until 
in 1775 a fifth watch had been made. The first 
four are to be seen at the Greenwich Observatory. 
The Principles of Me. Harrison's Timekeeper , with 
plates and preface by Maskelyne, appeared in 
1767. 

Harrison, Thomas (1606-60), one of Crom- 
well’s generals and a Fifth Monarchy man, the 


place of whose birth and parentage are disputed, is 
first heard of at the beginning of the Great Rebel- 
lion. He served under Fleetwood at Marston Moor, 
and was sent to report the result to the committee 
of both kingdoms. He was also present at Naseby 
and at the storming of Basing. In 1646 he entered 
Parliament, but subsequently took part with the 
army against it. He was active in bringing on the 
trial of Clfarles I., and was a member of the High 
Court. He distinguished himself at Worcester, and 
was a member of the Council of State when the 
Rump was dissolved. He afterwards intrigued with 
the Anabaptists, and was imprisoned. At the 
Restoration he was tried and execut ed as a regicide, 
being one of the seven excepted from the Act of 
Indemnity. 

Harrison, William. [Holinshed.] 

Harrison, William Henry (1773-1841), 9th 
President of the United States, was the son of ono 
of the signers of the Declaration of Independence. 
In early life he served in the army against the 
Indians, and in 1801 became governor of Indiana 
territory. In 1811 he defeated the Indians at 
Tippecanoe, and next year won the victory of the 
Thames over the English forces. He entered Con- 
gress in 1816, became senator in 1824, and in 1828 
went as minister to Columbia. In 1840 he was 
elected President of the United States, but died a 
month after his installation. His electoral cam- 
paign was the first in which mass meetings and 
processions were held. At the previous election he 
had been defeated by Yan Buren. 

Harrogate, a Yorkshire spa, on a hill among 
the moors 17 miles N. of Leeds. Its sulphureous 
and chalybeate springs, discovered at the end of the 
sixteenth century, are much resorted to for the cure 
of skin diseases, dyspepsia, and gout. The town 
was incorporated in 1884. Pop. (1901), 28,414. 

Harrow, an agricultural implement, consisting 
of a frame with iron teeth, employed for smoothing 
ploughed land and covering seeds. A wooden 
frame was formerly used, but the wholo implement 
is now usually made of iron. The most important 
varieties are the “ brake,” for breaking down hard 
soil, the “drill harrow,” for pulverising between 
furrows of green crops, and the “ chain harrow,” 
.composed of iron links, for covering seeds and 
eradicating weeds. 

Harrow-on-the-Hill is a town in Middlesex, 
12 miles W.N.W. of London. The church, which 
stands at the top of the hill, owes its origin to 
Lanfranc, and is in various Gothic styles. The 
school, founded by John Lyon of Preston in 1571, 
was originally intended for the free education of 
thirty poor parish scholars, but under a clause 
providing that some “ foreigners ” might be added to 
fill up the building the present state of things has 
been brought about. The fourth form school was 
built between 1608 and 1615, and several additions 
were made during the nineteenth century In 
the eighteenth century and in the third decade of 
the nineteenth the numbers declined, but there 
are now more than 500 boys. They are admitted 
between the ages of twelve and fourteen. There 


Iimjr* 


( 236 ) 


Hartmaxm, 


are several entrance and some valuable University 
scholarships. The governing body is elected by 
the Lord Chancellor, the Universities of Oxford, 
Cambridge, and London, the Royal Society, and 
the assistant masters. The most famous head- 
masters have been Archdeacon Thackeray, Dr. 
Sumner, Archbishop Longley, Bishop Christopher 
Wordsworth, Dean Vaughan, Dr. Montagu Butler, 
and J. E. C. Welldon. Among the alumki may be 
mentioned Byron, 0. S. Calverley, Sheridan and 
Anthony Trollope, Lord Aberdeen, Sir Robert Peel 
and Palmerston, Cardinal Manning and Archbishop 
Trench, Lord Shaftesbury and Sir G. Trevelyan. 
Pop. (1901), 10,220. 

Harry, Blind, sometimes called Henby the 
Minstbkl, about whose life little or nothing is 
known, was the author of a poem which was long 
popular in Scotland. The title of the book, which 
was first printed in 1570, is The Adis and Deidis of 
the illuster and vailzeand eampionn , Sehir William 
Wallace , Knichi of Eller sUe. The author is said 
by Major to have earned his livelihood by going 
about reciting his work. 

Hart, a stag (q.v.) in its sixth year. 

Harte, Francis Bret (b. 1839), a distinguished 
American writer and poet, was born at Albany in 
the state of New York. He received very little 
education, and after the death of its head the 
family went to California. Here Bret Harte set 
up a school, but afterwards became successively 
printer, editor, and professor of literature in the 
university of California. From 1864 to 1870 he was 
in the United States branch Mint at San Francisco, 
and in 1868 became editor of the Oeerland Monthly. 
His name first became widely known in the follow- 
ing year by his humorous verses, Plain Language 
from Truthful James, now commonly known as The 
Heathen Chinee. In 1871 Bret Harte settled in 
New York. He afterwards went to Europe, being 
United States consul at Crefeld in 1878-80, and at 
Glasgow from the latter year till 1885, after which 
he lived chiefly in London. He died in 1902. 

Hartebeest* [Bubaline Antelope.] 

Hartford, the chief town of Connecticut, 
United States, stands on the right bank of the 
Connecticut river at a distance of 50 miles from its 
mouth, and is about midway between Boston and 
New York. It was at first a Dutch fort, but in 
1635 was formed into a settlement by a body of 
men from ^Massachusetts. In was incorporated in 
1784, and became the capital of Connecticut in 1873. 
Among its finest buildings are the State Capitol 
of white marble, the United States Courthouse, 
Trinity College, and the Wadsworth Athenaeum. 
The chief industries are the tobacco trade, the 
manufacture of Colt's revolvers and Gatling guns, 
and of hardware and stoneware. There are several 
asylums and a large hospital, and among religious 
institutions are two Romanist nunneries. Hartford 
was in 1814 the scene of a convention of New 
Englanders who were opposed to the war with 
Great Britain. It lasted twenty days, and advocated 
resistance to impressment and reforms in the 
United States Constitution. It was accused by the 


Democrats of designing to set up a union of New 
England states ; but although there were un- 
doubtedly circumstances which caused a divergence 
of interests between the northern and southern 
states, there was no real wish on the part of the 
former to bring about a separation. 

Hartington, Marquis of. [See Cavendish.] 

Hartlepool, a seaport in the county of Durham, 
18 miles E.S.E. of the city of Durham. It passed 
from the Bruces when they became the royal 
family of Scotland, and was then granted to the 
Clifford family. From the earliest times it has 
been engaged in the fishing trade, and the manu ■ 
facture of cement and iron ship-building are also 
carried on. The shipping trade has been trans- 
ferred to West Hartlepool, the modern part of the 
town, which stands on the south of Hartlepool Bay. 
West Hartlepool, founded in 1847, has a fine 
harbour, with large docks, shipbuilding yards, and 
marine engine-building establishments. Coal, in 
large quantities, flax, grain, and timber arc the 
chief imports ; while woollen and cotton goods, 
cement, machinery, and other products are carried 
hence to St. Petersburg and the chief Baltic ports. 
West Hartlepool was incorporated in 1887. The 
Hartlepools unite in returning a member to 
Parliament. Pop. (1901), 22,737. 

Hartley, David (1705-57), the author of 
Observations on Man (1749), was born near Halifax, 
and educated at Bradford and Jesus College, 
Cambridge, of winch he became fellow. Being 
unable to sign the Articles, he abandoned the idea 
of taking orders, and became a physician, practising 
at Bury St. Edmunds, in London, and at Bath, 
where he died. His doctrine of the association of 
ideas has been very generally accepted ; that of 
vibrations had less permanent value. Hartley, who 
was a fellow of the Royal Society, and intimate 
with some of the best men of his time, was engaged 
for no less than sixteen years upon his great work. 
His son, by his first wife, named David (1732-1813), 
was a friend of Franklin and a prominent advocate 
of the abolition of the slave trade. He represented 
Hull for several years, and was the author of Letter s 
on the American War. He also edited his father’, * 
Observations. 

Hartmann, Karl Robert Eduard von, the 
eminent German philosopher, was born in 1842.at 
Berlin. He served in the Prussian army from 1858 
to 1865, after which he settled in Berlin and 
devoted himself to philosophic studies. He made 
his name known in 1869, when his Philosophy of the 
Unconscious ( Unbenmssten ) was published. This 
work, which reached a 10th edition in 1890, wag 
translated into English in 1884 by Coupland. It is 
a combination, under the influence of the teaching 
of Schilling, of Hegelian idealism with the pessim- 
ism of Schopenhauer. Hartmann has also written 
on aesthetics, Pie Philosophic des Sehonen , etc. ; on 
religion, Pie Religion des Qeistes , and other works ; 
and on political and miscellaneous subjects, Modeme 
Problems , etc. A summary of his philosophical 
system was produced by Koeber in 1384. 
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Hartshorn, Spirits of, the name formerly 
applied to the solution of ammonia (q.v.), owing to 
its production, together with some of its salts, by 
the dry distillation of animal refuse such as bones, 
hoofs, horns, etc. 

Hartzenbusch, Juan Eugenio (1806-80), a 
Spanish dramatist of German descent, was born at 
Madrid, where he became director of the national 
library in 1862 after many years in a subordinate 
capacity. His first play was written in 1 836, the title 
being Los Amantes de Ternel. Among his comedios 
were La llcdoma Encantada and La Vwonaria . 
Alfonso el Casto , La Coga y el Eneogido were the 
chief of his dramatic poems ; he wrote also Dona 
Mencia, and several prose works, and edited the 
plays of Calderon, Molina, and Lopez de la Vega. 

Harts Mountains, The, are a chain of hills 
running through Hanover and Saxony, between the 
Weser and the Elbe. They are 57 miles long, and 
20 in breadth. Their average elevation is about 
1,600 feet, but the Brocken is 3,740 feet high. The 
rocks belong chiefly to the Devonian and Lower 
Carboniferous formations. Silver, copper, lead, and 
iron, as well as marble, zinc, and other minerals, 
are obtained. The Hartz range forms a natural 
boundary between the High and Low German races, 
and is often mentioned in German literature. 

Haruspices, in the ancient Roman religion, 
were soothsayers who professed to discover the will 
of the gods by examining the entrails of the beasts 
offered in sacrifice. Their prognostications were 
also drawn from the class of omens called “ portents,” 
such as lightning and earthquakes. They are said 
to have originally come from Etruria. 

Harvard University, which is in the town 
of Cambridge, Massachusetts, and about a mile 
north-east of Boston, was founded in 1638. Mr. 
John Harvard, an English clergyman, having come 
to Charlestown, Massachusetts, a year before his 
death, left £780 and his library for the foundation 
of a college for the education of the English and 
Indian youth of the country. Only one Indian 
actually graduated. The endowment was supple- 
mented by grants from Massachusetts and by con- 
tributions from the churches, and the college 
continued till the 19th century to be a theological 
seminary under state control. Since 1865 it has 
been governed by a board of thirty overseers 
elected by the alumni , one-sixth of the body being 
renewable every year. The appointment to pro- 
fessorships and the control of property is, however, 
practically in the hands of the “ corporation,” con- 
sisting of the president and five fellows. The 
number of students is upwards of 2,000, of which 
Horae 1,200 are attached to Harvard College, the 
Medical School having about 300 and the Law 
School rather less. There are 71 professors, and 
about 150 assistants and tutors. The total income 
of the university is estimated at more than 
£100,000 a year. The age of matriculation is 
usually about 18. The two main departments of 
study are the classical and the scientific; but a 
student following either of these courses has to 
devote a certain amount of attention to the other. 


The terms amount to about forty weeks in the year, 
The education of women is provided for. Ladies 
may have access to the university library and may 
obtain, after a four years* course, a certificate 
equivalent to the Bachelor’s Degree. The chief 
glories of Harvard are the Memorial Hall, a large 
building erected in honour of the alumni who fell 
in the Civil War, having a dining hall hung with 
portraits, where the public “ exercises ” are given ; 
the Agassiz Zoological Museum, and the Peabody 
Ethnological and Archaeological Museum. There 
are also a library containing 250,000 books, a fine 
observatory, and a botanical garden. Harvard 
University is the chief seat of learning in the New 
World. 

Harvey, Silt George (1800-76), Scotch painter, 
the son of a watchmaker, was' born at St. Ninians. 
He was apprenticed to a bookseller, but at the age 
of twenty exhibited a picture at the Edinburgh 
Institution, and was made one of the original 
associates of the Royal Scottish Academy. In 1829 
he became a full member, and in 1864, when he 
was knighted, became president. He excelled alike 
in figure-pictures and in landscapes. Of the first, 
the Covenanters' I teaching (1829-30) and Shake- 
speare l/eforc Sir Thomas Lucy (1836) are well- 
known examples, and among his finest landscapes 
are Ferragon (1857) and Shcepsh earing (1859). 

Harvey, Sir Henry, naval officer, was elder 
brother of Captain John Harvey of the Brunswick , 
and was born in 1737. Having attained post-rank 
in 1777, he commanded the Itamillies , 74, in the 
victory of June 1st, 1794, and was immediately 
afterwards promoted. In 1797 he captured the 
island of Trinidad from the Spaniards. He died, in 
1810, an Admiral of the White. 

Harvey, Sir Thomas, naval officer, born in 
1775, served in the Itamillies in the action of June 
1st, 1794, and in the Prince of Wales in that of 
June 23rd, 1795. He was posted in 1797, and com- 
manded the Prince of Wales , 98, in the attack on 
Porto Rico in that year, and the Lapwing in the 
expedition to Surinam. He became a rear-admiral 
in 1821, and died a vice-admiral, a K.C.B., and cora- 
raander-in-chief on the North American station in 
1841. 

Harvey, John, naval officer, born in 1740 at 
Elmton, Kent, entered the navy in 1755, and became 
a captain in 1777. He was for some time in chief 
naval command at Gibraltar during the famous 
siege, and in that capacity greatly distinguished 
himself. In 1793 he was appointed to the Bruns- 
wick , 74, and in her was mortally injured in the 
hour of victory on the Glorious First of June, 1794. 
A monument to his memory was erected by the 
nation in Westminster Abbey. 

Harvey, William (1578-1657), the discoverer 
of the circulation of the blood, was the eldest son 
of Thomas Harvey, of Folkestone. He was educated 
at the King’s School, Canterbury, and at Caius 
College, Cambridge, after leaving which he went 
to study at Padua, where he also took the degree of 
M.D. In 1609 he was made physician at St. 
Bartholomew’s Hospital, having previously become 
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a fellow of the Royal College of Physicians. In 
1618 he became physician extraordinary to James 
I., and was afterwards physician in ordinary to 
that king and his sncccssor. He was present at 
the battlo of EdgehiU, and went to Oxford with 
Charles I., by whose favour he was appointed in 
1645 warden of Merton. After the capture of the 
city he returned to London, where he died of gout. 
He was buried at Hempstead, Essex. It was in 
his Lurnleian lectures of 1616 that Harvey first 
gave utterance to his thoughts on the circulation 
of the blood, but it was not till 1628 that his 
Exercitatio Anatomica de Motu Cord} s et Sanguinis 
in Animalibus was published at Frankfort. The 
discovery was accepted in England but opposed by 
several foreign physicians. By the time of Harvey’s 
death it was, however, generally admitted. A trans- 
lation from the Latin of his complete works was 
published by the Sydenham Society in 1847, and a 
new edition appeared in 1881. Harvey was a man 
of great learning, being especially conversant with 
Aristotle. He presented a library to the College of 
Physicians, to whom he also left his estate of 
Burwash in Sussex. In 1654 he was elected 
president, but declined the honour on account of 
his advanced age. 

Harwich, a seaport of Essex, situated on a 
neck of land on the southern shore of the estuary 
of the Stour and Orwell, 18 miles E.N.E. of Col- 
chester. It is an old borough dating from the 
14th century, and till 1885 returned a member to 
Parliament. It has a large fortified harbour, and 
its suburb, Parkeston Quay, is a starting-place of 
steamers to Antwerp and Rotterdam. Ship-build- 
ing, fishing, and cement- making employ the inhabi- 
tants. Doveroourt, to the south of Harwich, is a 
pleasant watering-place with a sea-wall 2 miles in 
length. Pop. (1901), 10,019. 

H&sdrubal, a name which was not uncommon 
among the Carthaginians. Two bearers of it are 
famous in history : (1) A member of the popular 
party at Carthage, who, having married the 
daughter of Hamilcar Barca, accompanied him to 
Spain, succeeded to his command in 229 b.c., 
and founded Nova Carthago (Cartagena). He 
was assassinated in 221 B.c. (2) The son of 
Hamilcar, and younger brother of Hannibal. 
During the first part of the Second Punic War 
he commanded the Carthaginian forces in Spain 
with varying success. In 216 .B.c. he was ordered 
to join his Brother in Italy, but was defeated by 
the Romans near the Ebro. In 212, however, he 
gained great successes over them, and, although 
next year the younger Scipio captured New Car- 
thage, Hasdrubal was able to cross the Pyrenees. 
Early in 207 he appeared in Italy, and advanced 
into Umbria, but was defeated and slain at the 
battle of the Metaurus by the Consuls Livius and 
Nero. It is said that, in order to discourage 
Hannibal, his brother's head was thrown into his 
camp by the Romans. 

Hass, Karl August yon (1800-90), a Ger- 
man theologian, was born at Steinbach in Saxony. 
He was expelled from Erlangen University* on 


account of his connection with the “ Burschen- 
schaften,” a political union of students, and was 
afterwards imprisoned for ten months at Hohen- 
asperg for similar reasons. In 1830 he became 
professor of theology at Jena, and there passed the 
rest of his life. In 1883 he was ennobled for his 
services to Protestant theology. His most popular 
works were Lehrbuch der Evangclischen JDogmatik 
(6th ed., 1870) ; Ifutterus Itedi virus (12th ed., 
1883) ; a Life of Jesus and a Church History , of 
which an 11th edition appeared in 1886. He also 
left an autobiography down to 1830, under the 
title Ideale und Irrthiimer , and an unfinished 
Church history. 

Hashem, the name of several Algerian tribes, 
now mostly Arabised, but originally a branch of 
the historical Zenata Berbers, whose chief strong- 
hold was the famous city of Flemcen in the 
province of Oran. Abd-el-Kadir, the valiant 
Algerian chief who held out for so many years 
against the French, was a member of the Hashem 
tribe settled in the district of Mascara, south-west 
of the city of Oran. Since the French conquest 
the Hashem nation has lost all political cohesion, 
and is now dispersed in small fragments over the 
whole of Algeria with a collective population of 
less than 20,000. 

Haslar Hospital. The Royal Naval Hospital 
at Haslar, near Gosport, was begun in 1716 and 
completed in 1762. It is a regular brick building 
of four storeys, standing in grounds of 33 acres. 
The main front is 567 ft. long, and the building 
contains 114 wards, most of which have a uniform 
length and breadth of 60 ft. by 24 ft. Forming 
part of the establishment are governor’s and 
surgeons’ quarters, a chapel, and a cemetery, etc. 

Hassasxxa, the name of four Berber tribes, 
province of Oran, Algeria. The first occupy the 
arid steppe east of Sidi bel-Abbes on the route to 
Mascara ; the second inhabit the Mahafi district 
west of Relizane ; the third are seated on the 
elevated plateau in the basin of the Shott-esh- 
Shergui, south-east of Saida ; the fourth lie farther 
west in the Shott-el-Gharbi district ; total popula- 
tion, about 10,000. 

Hassein f the name of several Algerian tribes, 
the most powerful of whom are those of the Great 
Kabyle uplands in the province of Constantine. 
All are originally Berbers, and many still speak 
dialects of the primitive Berber language, while 
others are now of Arabic speech. 

Hastings, a seaport in Sussex, lying between 
two hills, 62 miles south of London by the nearest 
railway route, and 33 miles east of Brighton. The 
name is said to be derived from a Danish rover. 
In the Bayeux Tapestry it is called Hestinga-caestra. 
The site of the original town is now covered by the 
sea. William the Conqueror erected a fort on the 
western hill, where the castle was afterwards built, 
and made it one of the Cinque ports. In 1377 the 
town was burnt by the French. It received its 
charter in the first year of Elizabeth, and this was 
enlarged by Charles II. From 1370 till the last 
Reform Bill Hastings returned two members to 
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Parliament, but now sends one. On the western 
hill there are the ruins of the old castle consisting 
of two towers, and in 1824 a Norman chapel was 
excavated. The principal old churches are those 
of All Saints and St. Clement’s, in the Perpendicular 
style. There are also a Homan Catholic college 
and Augustinian monastery. The town hall was 
built in 1823, and the Albert Memorial in 18(54. 
The Alexandra Park, 70 acres in extent, was opened 
in 1882. Some little way beyond the West Hill 
lies St. Leonards, the more modern and fashionable 
part of the united borough. Hastings Pier is 900 
feet long. At St. Leonards a new pier was opened 
in 1891. Besides the long line of open parades, 
there is the Marina, a covered-in parade 600 feet 
long. Hotels are numerous, and every convenience 
and luxury tempts the visitor. The coast and in- 
land scenery towards the east are picturesque in 
the homely English style. Fishing and boat- 
building employ a large section of the inhabitants, 
but provision for the wants of invalids and other 
visitors affords an occupation to a still larger 
number. Pop. (1901), 65,628. 

Hastings, Francis Rawdon - Hastings, 
Mabquis of (1764-1826), one of the ablest of the 
Governor-Generals of India, was the eldest son of 
the first Earl of Moira. He left Oxford without 
taking a degree, and in 1773 went to America as a 
lieutenant in the army. He served with distinct ion 
throughout the war, and in 1778 was made adjutant- 
general in America. He commanded the left at 
the battle of Camden (August 16, 1780), and on 
April 26, 1781, won the battle of Hobkirk’s Hill. 
Soon after this he sailed for England, and was 
captured on the way by a French cruiser, but 
speedily exchanged. He entered the Irish Parlia- 
ment, and in 1783 was created an English peer. 
At first he acted with Pitt, but afterwards joined 
the Opposition, and as Lord Moira became the 
intimate friend of the Regent. He served under 
the Duke of York in Belgium, and in 1797 was 
talked of as head of a Whig Ministry. He strongly 
opposed the Irish Union in both Parliaments. 
After being some time commander of the forces in 
Scotland, he joined the “Ministry of All the 
Talents* as Master of the Ordnance. After the 
death of Perceval he was again destined for office, 
but soon after Lord Liverpool became Premier 
Lord Moira went to India as Governor of Bengal. 
Here he remained from 1813 to 1823. His term of 
office was marked by the subjection of the Goorkha 
state of Nepaul, for the conduct of which he, in 
1816, was made a Marquis ; by the defeat of the 
Pindharees and Mahrattas in 1817-18 ; by the pur- 
chase of Singapore (1819) ; and by the ability with 
which financial and administrative questions were 
treated. Notwithstanding all this, and the con- 
siderable additions he had made to their territory, 
he was accused by the East India Company of 
being interested in a banking firm which had marie 
a loan to the Nizam, and in consequence of the 
feeling which was displayed he resigned in 1821. 
In 1824 he was made Governor of Malta, and died 
on board ship in Baiae Bay two years later. His 
family had no connection with that of Warren 


Hastings, whose career was in some respects so 
much like his own. 

Hastings, Warren (1732-1818), was born at 
Churchill in Oxfordshire. The expense of his edu- 
cation at Westminster was borne by his uncle. 
When the latter died, the l>oy’a guardian sent him 
to India as a writer. In 1756 he became a member 
of the Council at Kasim Basar, and he was im- 
prisoned at Murshidabad when, in 1766, the Nawab 
of Bengal took Calcutta. After its recapture he 
was sent by Clive as resident to Murshidabad, where 
he first came into conflict with Nand Kumar 
(Nuncomar). In 1761 he was summoned to 
Calcutta, and was soon after sent by Yansittart to 
Patna to settle commercial disputes. The first 
period of Warren Hastings’s career was closed 
when, in December, 1764, he returned to England. 
In 1769 he was sent out as second councillor -at 
Madras, and two years and a half later was ap- 
pointed Governor of Bengal. He immediately set 
about reforming the finances by putting the collec- 
tion of revenue in the hands of natives under 
English supervision, and in reorganising the judicial 
system. At this time, in accordance with the 
“ Regulating Act ” (1773), Hastings was appointed 
Governor-General, but could act only with the 
advice of his council of five. Of these all except 
one, Barwell, united to oppose his views. Nand 
Kumar, an Indian official, supported them by 
charging Hastings with corruption. Hastings in 
return chargud him with conspiracy. Meanwhile 
Nand Kumar was tried before Chief Justice Sir 
Elijah Impey on a charge of forgery brought by 
private individuals, and condemned by him to 
be hanged. Macaulay charged Hastings with a 
judicial murder in this matter, but Sir James 
Stephen and others have shown that there is little 
or no case against him. The Governor-General 
had sent in a conditional resignation when charged 
with corruption, but when he heard of its acceptance 
he refused to submit, especially as all of his 
opponents, except Francis, were now dead. At 
this time, in August, 1780, the quarrel between 
Hastings and Francis came to a head, and a duel 
was fought at Alipore, after which Francis returned, 
severely wounded, to England. In 1781 occurred 
“ the robbery of the Oudh Begums,” of which so 
.much was made in the trial of the Governor- 
General. Early in 1785 Hastings resigned the 
governorship and sailed for England. He had long 
retained with difficulty his position, the Court of 
Directors being dissatisfied with the smallness of 
the revenue returns. Francis had for some time 
been fanning an agitation against him, and Burke 
eagerly took up the matter. An impeachment 
for extortion and illegal measures was carried by 
a large majority, and Burke, Sheridan, and Fox 
as managers delivered highly eloquent orations. 
However, after a trial, which occupied 146 days 
and extended over more than seven years, 
Hastings was acquitted. Although ruined by 
the expense, he was saved from insolvency by 
a grant from the Court of Directors. In 1814 he 
became a Privy Councillor, and in his old age 
received many other honours. He refused a 
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peerage unless coupled with a public reparation, 
which was denied him. Judged by the standard 
of his own times, he is now shown to have been in 
personal integrity far superior, and in other respects 
at least morally equal to his contemporaries. 

Hastings Sandy a series of fresh-water sands, 
with subordinate beds of clay, shale, lignite and 
calcareous sandstone, in all nearly 1,000 feet thick, 
forming the lower part of the Wealden series of 
the Lower Cretaceous. They are named from their 
development in the cliffs at Hastings, Sussex. 
Near Battle and in the Isle of Purbeck they can be 
traced conformably downwards into the Purbeck 
series and elsewhere, though rarely, conformably 
upwards into the Weald clay. The series is sub- 
divided as follows : — 

( UpiMjr Tunbridge Wells Sand with 
Tunbridge Wel.e Bund j 

V. bower Tunbridge Wells Sand. 

Wadhurst Olay. 

Ashdown Sand, with Fairlight Clays at its base. 

The sands are often false-bedded, the clays occur 
at varying horizons, and clay-ironstone and limonite 
in the Wadhurst Clay was the chief source of the 
iron of the Sussex iron-works which flourished in 
the lflth and 17th centuries, A calcareous sand- 
stone, known (from Tilgate Forest near Cuckfield) 
as Tilgate Stone, occurs at several horizons and is 
rich in reptilian remains, including crocodiles, 
Iguanodon , Hylceosaurus , and other dinosaurs. 
These animals were discovered by Dr. Mantell in 
the Cuckfield district. Some hard beds in the 
Tunbridge Wells Sand form the remarkable Toad- 
rock and the High Rocks near Tunbridge Wells. 
Beds containing small species of Vyrenia , a fresh- 
water bivalve, are not infrequent, and fossil-ferns, 
horse-tails, cycads and conifers also occur. 

Hatch, Edwin (1835-89), a liberal theologian, 
was born at Derby, his father being a Noncon- 
formist. He was educated at King Edward’s 
School, Birmingham, and Pembroke College, Ox- 
ford. He took orders in the English Church, and 
after some parochial experience in East London, 
was for three years (1859-62) professor of classics 
at Toronto, and for four years rector of the Quebec 
High School. In 1867 ho returned to England, and 
was Vice-Principal of St. Mary Hall, Oxford, from 
that date till 1885. In 1880 he was Bampton 
Lecturer, and from 1882 to 1884 Grinfield Lecturer 
on the Septuagint. In 1884 he was also appointed 
Reader in Ecclesiastical History. His Organisation of 
the Early Christian Churches (Bampton Lectures) 
was translated by Harnack. Among his other 
works were The Growth of Church Institutions 
(1887), arid Essays in Biblical Greek (Grinfield 
Lectures), (1889), and he had begun a Concordance 
to the Septuagint . 

Hatfield, a market-town in Hertfordshire 18 
miles N.N.W. of London. It was formerly the 
property of the Bishops of Ely, and is hence 
sometimes called Bishops Hatfield ; but the palace 
and manor were seized by Henry VIII., and the 
former became a royal residence. Hatfield House 
was built in 1611 by Sir Robert Cecil, afterwards 


Earl of Salisbury, and still continues to be the 
property of his descendants. Pop. (1901), 7,551. 

Hathras, a town in the North-West Provinces of 
India, 21 miles S. of Oligarh. Sugar, cotton, grain, 
and oil-seeds are exported in large quantities, and 
the town is celebrated for its carved work. 

HattO, the name of two Archbishops of Mainz. 
The second, and more famous, when Abbot of St. 
Boniface, was sent by Otho I., Holy Roman 
Emperor, as his ambassador to the Pope in 961, 
and was afterwards, as Archbishop of Mainz, one 
of his chief councillors. His subsequent career is 
legendary. Tradition said that he was punished 
for his oppressions by being devoured by rats in 
the Maiisethurm, near Bingen, on the Rhine. He 
died about 970. 

Hatton, John Liptrot (1809-86), a popular 
musical composer, was born in Liverpool of a 
musical family. He played a part in Othello at 
Drury Lane in 1832, and it was as chorus conductor 
in this theatre in 1842-43 that he first became known. 
He was afterwards employed as conductor of the 
Glee and Madrigal Union, conductor for Charles 
Kean at the Princess’s, and of the Ballad Concerts 
at St. James’s Hall during their first nine seasons. 
Among his best-known works are the cantata, 
Robin Hood , When Evening's Twilight , a part-song, 
and, among his numerous songs, To Anthea } and 
Simon the Cellarer. 

HaufF, Wilhelm (1802-27), a German writer 
of some performance and great promise, was born 
at Stuttgardt and educated at Tubingen. He was 
for a short time a private tutor, and had edited a 
paper for some months when he died so pre- 
maturely. He is chiefly remembered by his 
Mdrchcn and others of his tales, such as Das Bild 
des Kaisers , and Die Betterin vom Pont des Arts. 
He also wrote Phantasien im Bremen Rathskeller , 
a few satires and poems, and Lichtenstein , a once 
popular romance. An 18th edition of his complete 
works appeared in 1882. 

HauTbowline, a royal dockyard situated on 
an island in the Cove of Cork, opposite Queenstown. 
It includes a fine dock 425 feet by 94 feet, and a 
basin entrance 720 feet by 94 feet, with -a basin 
530 feet wide and 2,110 feet of quayage. 

Hausa (Haussa, Houssa), one of the great 
nations of Central Soudan, whose domain extends 
from the west frontier of Bornu westwards to the 
Niger, and from the Benue river northwards to the 
Sahara. Here are situated the so-called Hausa 
Bolwi (“ Seven Hausas ”), that is, the seven original 
Hausa states, which were overthrown at the 
beginning of the nineteenth century by the Fulah 
conqueror, Othman dan Fodio, and which now form 
part of the Fulah empire of Sokoto. [Fulahs.] 
But the Hausas have preserved their nationality 
intact, and are gradually absorbing their Fulah 
rulers. Thanks to their intelligence and com- 
mercial spirit their language has become the chief 
medium of intercourse from Lake Chad to the 
Gulf of Guinea, and the Hausas appear destined to 
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become the dominant people throughout Central 
and West Soudan. They are Mohammedans of a 
mild type, thus holding an intermediate position 
between the fanatical Fulahs and the pagan Negro 
populations. The national traditions, physical 
type and language show that they are not full- 
blood Negroes, but a Negroid race profoundly 
modified by long contact with the Hamitic Berbers 
and Tibus of the Sahara. The hair is woolly, and 
the skin dark, but the features are mostly regular, 
with a cheerful, pleasant expression contrasting 
favourably with the somewhat brutal appearance 
of their Kanuri (Bomu) neighbours. Their soft 
melodious language differs greatly from the Kanuri, 
and shows certain Berber and Tibu affinities, 
confirming the general impression of their mixed 
descent from the Soudanese and Saharan popula- 
tions. The national name Hausa appears to be 
of recent origin, being unknown to Leo Africanus 
or any other writers earlier than the 16th century. 
It is probably connected with the term Ama 
applied by the Berbers to the region east of the 
Niger in opposition to Gurma , the region west of 
that river. But there are two forms, Hausawa 
and Ba-Hauche, the prefix of the latter being 
identical with the collective prefix ba of the 
Bantu peoples in the southern half of the continent. 
As enterprising traders and skilful craftsmen the 
Hausas have acquired a marked superiority over 
all the surrounding populations, a superiority 
which is independent of political fluctuations, and 
which has survived their own political ascendency. 
They have always been friendly to the English, and 
most of the native troops in the service of the 
Crown and of the British chartered companies 
are raised in the Hausa states. They were 
of much service in the Ashantee war. In 1892 
an association was formed in London for the 
study of the Hausa language, which is spoken 
with remarkable uniformity by probably not less 
than 20,000,000 natives of Central and West 
Soudan (Denham and Clapperton, Travels and 
Discoveries, 1826 ; Barth, Travels , 1867 ; Baikie, 
Observations on the Hausa and Fulfulde Languages , 
I860; Kev. F. Schoen, Grammar (1862), and 
DictioTwry (1877) of the Hausa Language.') 

Hauser, Kaspab, a young German whose 
strange history excited a good deal of attention 
in the second quarter of the 19th century. In 
May, 1828, he appeared in Nuremberg dressed like 
a young peasant, with a letter to an officer in the 
town. According to his story, he had passed his 
life sitting in a cage, and had been fed on bread 
and water by a man who also taught him how to 
write. This man had at length clothed him and 
brought him to Nuremberg, and had then dis- 
appeared. Fifteen months later he received a 
wound on his forehead which he attributed to the 
came person, of whom, however, no trace could be 
found. Hauser now became one of the sights of 
the town, and, having been visited by Lora Stan- 
hope, was adopted by that nobleman and sent to 
Ansbach to be educated. He at first made great 
progress, but soon began to deteriorate both men- 
tally and morally, until in December, 1833, he was 
112 


again wounded, this time in the side, but, as he 
said, by the same man. Three days after he died, 
and the mystery remained unsolved. It appears 
probable that he was either the victim of a ruthless 
parent or enemy, or else was a madman. Some 
believed him to be heir to the throne of Baden, hut 
the government produced in 1876 documentary 
evidence in disproof of the assertion. 

Hausmanuite, a dark brown mineral con- 
sisting of an oxide of manganese, represented by 
the formula Mn 8 0 4 , which occurs crystallised in 
quadratic pyramids, chiefly at Thuringia and the 
Hartz mountains, It has a specific gravity of 4-8, and 
crystals may be artificially prepared by heating the 
powdered oxide in a stream of hydrochloric acid 
gas, HC1. By cold sulphuric acid a mixture of 
manganous and manganic sulphates is obtained, 
while if warmed with hydrochloric acid chlorine is 
liberated— 

Mn 3 0 4 -f 8HC1 as 3MnCl a + 40H 2 + Cl 2 . 

Haussmann, George Eugene, Baron (b. 
1809), was born in Paris, and having entered the 
service of the state rose to be Prefect of the Seine in 
1863, and held the position till 1870, when he was dis- 
missed. He was very energetic in carrying out 
public works, and was rewarded for his service by 
Napoleon III., who made him a senator and 
ennobled him. His improvements, however, not 
only involved much destruction of historic build- 
ings, but were undertaken with an entire disregard 
of economy. He was for some time a director of 
the Credit Mobilier, and in 1881 was elected to 
the Chamber of Deputies. He died in 1891. 

Katiy, Rene Just (1743-1822), an eminent 
French mineralogist, was born of poor parents at 
St. Just, Oise, in 1743. Sent by friends to the 
College of Navarre, Paris, he at first devoted him- 
self to botany, but afterwards to crystallography, 
the pyro-electric properties of minerals and general 
mineralogy. He discovered the geometrical laws 
of cleavage in crystals (q.v.) and the connection 
between pyro-electricity and hemihedralism. He 
was a canon of Notre Dame, and became professor 
of mineralogy at the Museum of Natural History. 

He died in 1822. 

Hauyne, named after the mineralogist Hally 
(q.v.), is a silicate of sodium and calcium combined 
with sulphates of the same metals : 

2Na 3 Al a Si a 0 8 -{-nNa a S04*h2(CaAl2Si 2 0 8 +mCaS0 4 ). 

It crystallises in the Cubic system, and is generally 
bright blue or greenish-blue, but sometimes reddish 
or greyish. The crystals usually contain fluid- 
cavities, gas-bubbles and microliths. They occur 
in such volcanic rocks as the phonolites, associated 
with nepheline and leucite. 

Havana (San Cristobal be la Habana), 
the capital of Cuba, is on the north-western coast 
of the island. It was founded by Diego Velasques 
in 1516, but originally stood four miles off on the 
opposite shore. It has suffered much at the hands 
of buccaneers, but after the seventeenth century, 
when it had become the centre of the Spanish V 
West Indian trade, became more secure. It was P 

m 
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captured by the English in 1762, bnt redeemed at 
the peace. The modem part of the town lying to 
the west is well built, but the older part is made up 
in narrow and dirty streets. The cathedral, built 
of 1724, contains the bones of Columbus. Among 
the institutions are a hospital, which includes 
orphan and lunatic asylums and a poorhouse, and 
is called “ Beneflcencia ; ” a university, an arsenal, 
cadet and technical schools, and several theatres. 
Havana has a magnificent harbour defended by 
fortifications, and exports immense quantities of 
cigars and sugar, besides molasses, rum, and honey. 
The chief export trade is with the United States. 
Rice, flour, cod-fish, coal, are the chief imports. 
The place used to be known as “ The Havannaks.” 

Havel, a navigable tributary of the Elbe, rises 
in a small lake in Mecklenburg, and flows in a 
southerly direction as far as Potsdam, where it 
turns west, and ultimately taking a northerly 
direction joins the Elbe a few miles south of 
Wittenberg. It has a total course of 220 miles. 

H&velook* Bin Henry (1795-1857), a gallant 
British officer, was the son of a Sunderland ship- 
builder. He was at the Charterhouse with Grote, 
Connop Thirlwall, and Julius Hare. He obtained 
in 1815 a commission in the 95th foot. In 1822 
he exchanged into the 13th, in order to go to India, 
and a year after his arrival was appointed deputy- 
assistant-adjutant general to the army in Burmah. 
He published an account of the first Afghan War as 
he had done of the Burmese expedition. He was 
appointed Persian interpreter by Elphinstone, and 
accompanied Sir Robert Sale in the following 
campaign. Ho was next named deputy-adjutant - 
general by Pollock, and was made C.B. in 1842 for 
ms services throughout the war. In the first Sikh 
War he was present at Mudki (where he had two 
horses shot under him), and also at Ferozeshah and 
Sobraon. In 1849 he went to England on sick 
leave, and returned two years later. In 1854 he 
was named quarter-master-general in India, and 
shortly after adjutant-general. He commanded a 
division under Outram in the Persian War. On the 
outbreak of the Mutiny he was sent to Allahabad 
in command of a division. From this city he set 
out to relieve Cawnpore, which he accomplished 
after defeating the Sepoys at Futtehpore and Aong. 
He had marched 126 miles in the height of summer, 
and won four victories on the way. After providing 
for the health of the troops he next advanced to 
relieve Lucknow. On July 29 he won a victory at 
Onao, and on the same day stormed Busseerutgunge. 
He was compelled, however, to fall back, owing to 
the bad health of his troops and the want of 
ammunition, and to secure his retreat had to fight 
another battle. He was now superseded by 
Outram, who, however, determined to serve under 
him until the work of relieving Lucknow had been 
carried out. On arriving there on September 26th 
after much hard fighting, they could only reinforce 
the garrison, but were soon relieved by Sir Colin 
Campbell. Havelock was created K C.B., but died 
on November 20th. 

Havre (Lb Havbb de Noire Dame be 
Gbacb), a French port situated in the department 


of Seine-Inf 6rieure, on the northern bank of the 
estuaiy of the Seine. It is 143 miles by railway 
from Paris. It owes its rise as the second com- 
mercial port in France to Francis I., who built and 
fortified the harbour. It was held by the troops of 
Elizabeth in 1562, and it was several times bom- 
barded by the English in the wars of the succeed- 
ing centuries. The harbour is a very fine one, but iB 
difficult of approach on account of the sandbanks 
lying off it. To meet this a plan was brought 
forward in 1889 for an outer harbour with a new 
entrance from deep water. Many emigrants sail 
annually from this port. Woollen and cotton goods, 
potatoes, eggs, silks, and butter, are among the chief 
exports, and wine and millinery in large quanticiee 
are sent out from it. The harbour dues are heavy. 
Ship-building is largely carried on, and there are alsc 
cannon -foundries, flour-mills, machine-factories, 
and dye-works. Among the chief buildings are 
the church of Notre Dame (16th century), a town- 
hall in the Renaissance style, and a museum. Il 
has an important chamber of commerce, and hydro- 
graphical and commercial schools. Neither the 
sanitary nor the railway arrangements are verj 
satisfactory ; but it is much resorted to for sea- 
bathing. 

Hawaii, or Owhyhee, and eleven other island* 
(called the Sandwich Islands) constitute the 
state of Hawaii. They are situated in the Pacific 
Ocean, between lat. 19° and 22° N., and long. 155 c 
and 160° W. The chief of the group are Hawaii 
the largest and most southerly ; Maui, Lanai, and 
Kahulai, Molokai, Oahu, Kauai, and Niohau. The 
Sandwich Islands are said to have been discovered 
in 1542, but their first real connection with history 
dates from 1778, when Captain Cook came upot 
them in his voyage round the world. It was ir 
Kealakekua Bay, on the western coast of Hawaii 
that he was murdered in the very next year. The 
islands became one kingdom under Kamehamehf 
I. at the end of the 18th century. Under the reigr 
of his successor idolatry was abolished, and 
missionaries began to teach the people. Kameha- 
meha II. ’and his queen died in England in 1824; 
In 1840 the next ruler granted a constitution, and 
three years later the independence of Hawaii wa* 
guaranteed by England and France. The death ol 
its fifth king in 1873 brought to an end the 
Kamehameha dynasty. Lunalilo became king 
but was succeeded next year by Kalakaua, who ir 
1887 granted a fresh constitution. In January 
1891, Liliuokalani became queen, but was dethroned 
two years later by a revolution In 1898 they wer 
annexed by the United States 

The tofckl area of the islands is about that ol 
Wales, Hawaii itself being 4,210 square miles. 

The island of Hawaii is very mountainous, and 
contains two active volcanoes, Mauna Kea and 
Mauna Loa, each over 13,000 feet in height. Ir 
it also is Kilauea, the largest active volcano is 
the world ; and in Maui is Holeakola with the 
largest crater, nearly 30 miles in circumference 
and 3,000 feet in depth. The climate, considering 
the tropical situation of the archipelago, is temper- 
ate, the soil is generally poor, but in the beauufui 
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valleys are fertile tracts. Sugar and rice are 
grown, and on the Waimea plains in Hawaii large 
Socks of merino sheep find pasture. There is 
abundance of tropical fruits, and breeds of half- 
wild horses and dogs are among the animals. 
There are no minerals. Coral and rock and basalt 
are used for building purposes. None of the rivers 
are navigable, and there is very little rain except 
on the north-east coasts. Commercially, the 
Hawaiian islands, lying in the route between 
America, China, and Australia, are important. The 
greater part of the trade is the hands of the Ameri- 
cans, and in 1876 a reciprocity treaty was made 
with the United States. Manufactured goods are 
largely imported, and the chief exports are sugar, 
coffee, rice, and hides. Honolulu (by Oahu) has 
the only commodious harbour, but the roads are 
generally good, and telegraphs and railways are 
in use in the larger islands. Honolulu is 
lighted by electricity, and telephone communica- 
tion has been established there. American coinage 
is in use. The expenditure exceeds the revenue, 
and the public debt is largely in English hands. 

The natives are the northernmost branch of the 
large brown Polynesian race, and appear to have at 
some remote period reached the Sandwich Archi- 
pelago through the Marquesas group from Samoa. 
Hawaii is a dialectic form of Havaiki, which in the 
Marquesas is “ the land of their forefathers,” and 
which is a variant of Savaii, originally Savaiki, 
still the name of the chief island in the Samoan 
Archipelago. Like nearly all the East Polynesians, 
the Hawaiians are rapidly dying out, having 
diminished from about 200,000 at the time of 
Captain Cook’s discovery (1778) to 29,789 in 1900. 
They are subject to the so-called mai-pak6, a 
species of leprosy, all the victims of which are 
confined to a secluded valley in the island of 
Molokai, which seems destined ere long to become 
the grave of the race. They are being replaced by 
immigrants, chiefly from the Azores, China, and 
Japan, all of whom increase as steadily as the 
aborigines decay. The Hawaiians are all Christians, 
mostly Protestants, speaking or understanding 
English as well as their primitive Polynesian 
dialect, which is closely related to that of the 
Marquesas group. (Miss Bird, The Hawaiian Archi- 
pelago , 1878 ; Fernander, Origin of the Polynesian, 
Races , 1886 ; Whitney, Hawaiian Guide Book , 1890.) 


Haw&ra, a historical Berber people, who at the 
time of the first Arab invasion (7th century) were 
spread over a great part of Mauritania, but are now 
represented only by the Haw&ras of the Jebel 
Haw&ra and other mountains about the head waters 
of the Shelif. Their power was completely broken 
by the Arabs, and the nation scattered in fragments 
all over North Africa as far as Upper Egypt and 
the Western Sahara, where the name still survives 
in the local geographical nomenclature. 

Hawfinch ( Cocoothraustes vulgaris ), a British 
finch, widely distributed in Europe md temperate 
Asia, and sometimes called the Common Grosbeak. 
The adult male is about six inches long; the 
plumage above is of various shades of brown, with 
a broad band of grey on the neck ; the wings are 


black, with the greater coverts white, and the 
under surface is vinous red. 

Hawick, a town in Roxburghshire, Scotland, 
62 miles S.S.E. of Edinburgh. The only traces of 
its antiquity are the Moat and a part of the Tower 
hotel, which was once a residence of the Douglases 
of Drumlanrig, one of whom granted the town a 
charter, which was renewed by Queen Mary in 1646 
and reformed by Act of Parliament in 1861. 
Hawick was burned by Lord Sussex when he 
invaded Scotland in 1670. The present buildings 
are all extremely modern, though a church which 
was rebuilt in 1763 dates back to the 13th century. 
The hosiery manufacture, begun in 1771, and the 
making of plaids and tweeds, set on foot about 
1830, are the chief industries. Hawick unites 
with Selkirk and Galashiels to return one member 
of Parliament. 

Hawk, a loose name for any raptorial bird that 
does not prey upon carrion, thus excluding the 
owls and vultures. It is properly confined to the 
Accipi trine genera, Acoipiter [Sparrow-Hawk] 
and Astur [Goshawk], in which the bill bears no 
tooth. 

Hawke, Edward Hawk®, first Lord Hawke r 
one of the greatest of English naval commanders, 
was born in 1706. He rose to the rank of com- 
mander in 1733, and to that of captain in the 
following year, and in 1747 became a rear-admiral. 
He was at once given command of a squadron 
which on October 14th, off Finisterre, met and 
crushingly defeated a French squadron. For this* 
service he was made a K.B. In 1766 he took 
command in the Channel, but after the recall of 
Byng was transferred to the Mediterranean. In 
1767, in which year he became an admiral, he 
was given command of the expedition to Roche- 
fort, an expedition which failed owing to the 
military commander’s lack of decision. Hawke, 
having brought the expedition home again, returned 
to blockade the French ports, and was able to 
effectually frustrate the dispatch pf a squadron for 
the reinforcement of Louisbourg. In 1769 he won 
at Belleisle one of the most brilliant victories in 
the annals of history. Hawke on his return was 
awarded a pension of £2,00() a year. In 1762 he 
was made Rear-Admiral of England, in 1764 Vice- 
Admiral of England and First Lord of the Ad- 
miralty, and in 1768 Admiral of the Fleet, and in 
1776 he was raised to the peerage. In 1781, after a 
career of extraordinary usefulness and honour, he 
died. He ranks with Nelson and Blake among the 
very first of British naval heroes. 

Hawk-eagle, any bird of the genus Spizaetus, 
with ten species from tropical and sub-tropical 
regions of both hemispheres. There is generally a 
well-developed crest. 

Hawke Bay, a province in the northern island 
of New Zealand, on the eastern coast between 
Auckland and Wellington. The area is 4,410 square 
miles, and the population in 1906 was 42,242. It 
takes its name from Sir Edward Hawke (q.v.), who 
was at the head of the Admiralty when Cook 
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discovered it. There is much forest, but much 
farming also. Napier, a port, is the chief town. 

Hawker, Robebt Stephen (1803-75), a 
Cornish clergyman and poet, was the son of a 
Plymouth physician and grandson of a well-known 
vicar of that town. He was educated at Chelten- 
ham and Pembroke College, Oxford, and before he 
went up married a rich lady. He won the Newdi- 
gate prize in 1827. Having been ordained in 1831, he 
was presented three years later to the vicarage of 
Morwenstow, on the north coast of Cornwall, where 
he passed the rest of his life. He married as his 
second wife a Polish lady, by whom he is thought 
to have been persuaded to enter the Roman Church. 
Of his poems, the best known, is the ballad And 
Shall Trelawney Die? which Macaulay quoted as 
a genuine work of the 17th century. His Records 
of the Western Shore, published in 1832, reappeared 
in 1840, with additions, in Ecclesia ; and further 
additions were contained in Echoes of Old Cornwall 
(1846). The Quest of the Sangreal was published 
seven years before Tennyson’s Holy Grail. In 
Cornish, Ballads (1869) many of Hawker’s early 
poems were reprinted. Biographies by Mr. Baring- 
Gould and the Rev. F. G. Lee have been published, 
and Hawker’s friend, J, Godwin, edited his com- 
plete works in 1879. 

Hawkers. Hawkers and pedlars are persons 
who carry their goods from place to place for 
inspection and sale. A licence duty is imposed 
upon them by the statute 50 Geo. III. c. 41, which 
also contains various provisions affecting their 
trade. After numerous amending acts the “Con- 
solidated Hawkers Act, 1888,” now regulates the 
business of hawkers, defining for the purposes of 
such Act a hawker as a person who travels about 
with a horse or other beast hearing or drawing 
burden. “The Pedlars Act, 1871,” regulates the 
business of pedlars, a pedlar being therein defined 
as a person travelling about without a horse, etc. 
Pedlars are subject to control of the police, and 
are exempt from excise duty. By the Pedlars Act 
anyone over seventeen years of age, having resided 
a month in the district and being of good character, 
can obtain a yearly certificate on payment of a fee 
of 6s., and is thereupon entitled to exercise such 
calling in any part of the kingdom. Pedlars have 
an appeal from the police to the justices of the 
peace of the district. A hawker’s licence costs £2 
per annum, ^nd it is granted like a pedlar’s licence. 
He cannot sell spirits, but he may sell tea and 
coffee. If he deals in plate he must have a plate 
licence. Those selling goods in fairs or markets 
legally established do not require any licence. 

Hawkesworth, John (d. 1773), author of a 
book of Voyages, containing among others an 
account of the second and third voyages of Captain 
Cook, was born probably in 1715. He was early 
connected with the Gentleman's Magazine, and 
was associated with Johnson and others in starting 
The Adventurer , which was very successful. He 
also edited Swift’s work\ (1754-55), and some of 
his Letters, adapted several plays for Garrick, 
translated TSUmague, and produced several original 


S lays which were popular in their day. He was 
itimate with Dr. Johnson in early life, and very 
successfully imitated his style, and his portrait 
was four times painted by Sir Joshua Reynolds. 
He is supposed to have put an end to his life by an 
over-dose of opium. 

Hawkins (or, more properly, Hawkyns), Sib 
John, seaman and statesman, born in 1532 at 
Plymouth, made several trading and smuggling 
voyages to the Spanish Main, and narrowly escaped 
being caught and hanged there in 1568. In 1572 
he entered Parliament for Plymouth, and in the 
following year was made Treasurer of the Navy. 
In that post he rendered most valuable services, 
and introduced many practical improvements of 
all kinds. In 1588 he commanded as a rear-admiral 
against the Spanish Armada, with his flag in the 
Victory, and for his valour was knighted by the 
commander-in-chief. In 1590, with Frobisher, he 
commanded an expedition to the coast of Portugal, 
and in 1595, with Drake, led another to the West 
Indies, but on November 12th in that year he died 
off Porto Rico. Hawkins, a man of undoubted 
genius, was the first of our naval reformers, and, 
but for him, the Armada would scarcely have found 
an English fleet worthy of the name in a condition 
even to observe its motions. 

Hawkxnoths, or Sphinges, an important 
section of moths including five families. They 
have, as a rule, long pointed bodies which extend 
beyond the hind wings. They are often diurnal or 
fly by day, a habit which causes them to be con- 
fused with the butterflies ; they also to some extent 
resemble butterflies by the antennae having a 
thickened area just by the tip. Another character 
of the family is that the caterpillars usually have 
a horn just above the tail. The hawkmoths include 
a large number of species, and, owing to their 
diurnal habit and large size, include many of the 
best known of the moths. Thus it includes the 
famous Death’s Head moth (q.v.), the largest of 
English lepidoptera. The most typical of the 
sphinges belong to the family Sphirigidce, of which 
the Privet Hawkmoth (Sphinx ligustri ) is the 
most typical species. This is common in England,* 
it has brown forewings, with black and pink, hind 
wings. Another section of the group are the 
Elephant Hawkmoths ( Chcerocampinea ), so called 
owing to the possession by the caterpillars of a* 
large trunk-like proboscis. The two best-known 
English species of this group are the large and 
small Elephant Hawkmoths ( Chcerocampea elpenor 
and C. porcellus ). Another sub-family is that of 
the Macroglossinee. The typical species is Macro - 
glossa stellatarum — the Humming-Bird Hawkmoth, 
so known from its humming-bird-like flight, as they 
fly rapidly from flower to flower and suck the honey 
without alighting. The Bee Hawkmoth is a smaller 
member of the same group. The remaining families 
are of less importance but include many interest- 
ing genera ; e.g. the Australian Synemon has 
definitely clubbed antennas, and thus shows that 
the character most generally used to separate 
butterflies and moths is not universally correct. 
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Hawksbee (or Hauksbee), Francis, a dis- 
tinguished electrician, was born some time after 
1660, and became a fellow of the Royal Society in 
1705. Next year he invented the first electrical 
machine, and in 1709 published his Fhysico - 
Mechanical Experiments. He discovered the 
44 lateral communication of motion in air,’ 1 con- 
structed an improved air-pump which bears his 
name, and determined the relative weight of water 
and air. He died after 1713. A supposed son of 
his, who died in 1763, is thought by De Morgan to 
have been the first to give lectures with experiments 
in London. 

Hawkweeds, the popular name for the numer- 
ous and puzzlingly similar species of the genus 
Hieracium , belonging to the ligulifloral sub-order 
of the Composite, which have mostly yellow 
dandelion-like flowers, and are natives of the tem- 
perate region of the Old World. They have a 
brownish brittle sessile pappus. The name is said 
to be derived from the ancient belief that hawks 
used the milky juice of these plants to strengthen 
their sight. The ornamental orange-flowered H. 
aurantiacum is known as “ Grim the Collier * from 
the black hairs on the involucre. 

Hawse, the situation of a ship’s cables before 
the stem, when a vessel is moored by the bows. 
Hence the space immediately ahead of a ship at 
anchor. Hawse-holes are the holes cut for the 
passage of the cables on each side of a ship’s stem. 
They communicate with the forward part of the 
lower deck, with the quarters, that is, of the sea- 
men; so that to say “he came into the service 
through the hawse-holes,” is to say that he entered 
in the lowest capacity. 

Hawser, a large rope or cable of three strands. 
[Cable.] Strictly, in point of size, it holds an 
intermediate position between a cable and a tow- 
line, though the word is now very generally used 
in the latter sense. Hawser-laid rope is laid -or 
twisted in the way opposite to that in which the 
individual strands are twisted. To ascertain its 
strength, square the circumference and divide by 3 
for the breaking strain (in tons) ; by 4 for the 
proof strain ; and by 6 for the working strain. 

Hawthorn (i.e. hedgethorn, white-thorn, quick- 
set or May, Orataigus Oxyacantha ), a shrub or 
small tree, sometimes 30 feet high, native to 
Europe, North Africa, and Western Asia, and 
naturalised in North America and Australia. It 
belongs to the sub-order Pome* of the order 
Rosace*. The wood is yellowish, hard and tough, 
but liable to warp ; the bark smooth and blackish, 
the branches numerous with spinously aborted 
twigs, the leaves scattered, cuneate, irregularly- 
lobed and long-stalked. The sweet-scented flowers, 
white, or more rarely pink or scarlet, are in 
corymbs ; and the fruit or “ haw ” is a small, nearly 
globular, berry-like, red pome, with mealy flesh, a 
stony core, small withered calyx and 1 to 3 styles. 
Hawthorn branches are said to have been sacred 
among the Greeks to Hymen ; but, being popularly 
supposed to be the source of Christ’s crown of 
(horns, it has been considered unlucky. The 


variety pneeox, flowering in January as well as in 
May, is known as the Glastonbury thorn, legendarily 
derived from the staff of St. Joseph of Arimathea. 
The tree has from very early times been set as a 
live or “quick” hedge. Its wood has been used 
for cogs, and, though seldom obtained in large 
pieces, is the nearest approach to a substitute for 
box for engraving. The leaves have been used in- 
stead of tea. The plant is the badge of the Ogilvies. 

Hawthorne. Nathaniel (1804-64), was bom 
of a good New England family at Salem, Massa- 
chusetts. He was at Bowdoin College in Maine 
with Longfellow and Pierce, and very early began 
to note down his impressions. Though from the 
first he had made up his mind to become a man of 
letters, it was long before he made any way. 
Fanshawe , his first novel, published in 1828, failed. 
In the same year he became associated with 
Goodrich (“Peter Parley”), to whose periodical, 
The Token, he contributed, and for whom he edited 
several publications. The appreciation shown in 
England of Twice-Told Tales, which also won the 
approval of Longfellow, gave Hawthorne, in 1837, 
his first real recognition. Pecuniary success was 
still, however, wanting, and for two years the 
young author found it useful to fulfil the duties of 
weigher and gauger at Boston, the collector there 
being Bancroft the historian. Being deprived of 
this by the accession of the Whig party to power, he 
now went to live with George William Curtis, Mar- 
garet Fuller, and others in a community at Brook 
Farm (q.v.), the organiser of which was Dr. George 
Ripley. After living with them some months, 
Hawthorne married Sophia Peabody, and went to 
live in the old manse near Concord which he has 
immortalised. Here he remained four years, con- 
tributing to the Democratic Iteview, and living a 
very retired life. In Mosses from an Old Marne 
(1846) he has described the house and its surround- 
ings, and has recorded the effect produced on his 
mind by its historical associations. From 1846 to- 
1850 he was again in the employment of the State, 
this time in the capacity of surveyor of customs at 
Salem. In his leisure hours he prepared materials 
for The Scarlet Letter, his masterpiece, which ap- 
peared in 1850, and effectually established its 
author’s reputation. Thus encouraged he entered 
upon the period of his greatest activity, producing 
in 1851 The House of the Seven Gables, and in 1862 
The Snow Image and The Blithedale Romance, the 
last being reminiscent of his experiences at Brook 
Farm. He also wrote a children’s book, The Wonder 
Book, and afterwards, as a continuation, Tanglewood 
Tales . He was, moreover, induced to write a 
biography of his friend Franklin Pierce, who, at 
the end of 1852, was the successful Democratic 
candidate for the Presidency. Hawthorne had 
declared that he would accept no office if his friend 
were elected, but he was ultimately persuaded to 
accept the position of consul at Liverpool, where 
he remained from 1853 to 1867. He then visited 
France and Italy, and published in 1860 The Marble 
Fawn, written while staying in Yorkshire. After 
his return to America he wrote some papers for the 
Atlantic Monthly, which were published in 1863 in 
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book-form as Our Old Borne. This was his last 
completed work, and he died at Plymouth in New 
Hampshire, whither he had gone with ex-President 
Pierce early in 1864. He was buried at Concord. 
Two versions of the romance he had left in MSS. 
subsequently appeared : the one under the title 
Septimius Felton , under the editorship of his elder 
daughter with the assistance of Browning; the 
other, called Dr, Grim shaw's Secret , was prepared 
by his son Julian. Hawthorne is not only the first 
of American novelists ; he is also one of the first 
stylists of the Anglo-Saxon race. His son, Julian, 
born at Boston in 1846, though a clever writer, has 
inherited but a small portion of his father’s power. 
After finishing his education at Harvard, be passed 
some years as an engineer at Dresden, but finally 
became a novelist. Garter , Sebastian Strome, and 
Duet are the names of some of his chief works. 
From 1875 to 1881 he lived in England. 

Say (“ cut grass,” cognate with the verb to hew'), 
grasses and other plants cut and dried as fodder 
(q.v.). In England the hay- harvest is, under favour- 
able conditions, completed by the end of June or 
early in July. The crop, which usually consists of 
natural grasses, sometimes amounts to two tons 
per acre. The grass should be cut before it runs 
to seed, as the moister it is the better hay it is 
likely to produce. In order to preserve its quality 
after it has been cut, it must be repeatedly turned 
and dried as speedily as possible. For the latter 

S se artificial means are employed when prac- 
e. The common method of drying hay is to 
shake it and spread it over the field by means of 
forks or tedding-machines, and after it has re- 
mained thus during the day to collect it into 
windrows or haycocks before nightfall. This 
process is repeated for two or three days or longer, 
After which the hay is stacked in ricks. Injury to 
the hay commonly arises either from stacking it 
before the natural moisture has been sufficiently 
removed, in which case it becomes over-heated, or 
from putting it together when it is wet with rain or 
dew, which tends to render it mouldy. The latter 
evil is sometimes remedied by mixing a little salt 
with the hay. In Scotland clover and ryegrass are 
usually grown for hay, instead of natural grasses. 

Haydn, Franz Josef (1732-1809), the great 
Austrian composer, was the son of a wheelwright, 
and was born at Kohrau, a village on the borders 
of Lower Austria and Hungary. He underwent a 
severe early training in singing and instrumenta- 
tion from a relative named Frankb, and finished his 
education as a chorister at Stephen’s dantorei in 
Vienna. After being dismissed for a practical 
joke from St. Stephens, Josef took pupils and 
studied the compositions of Emmanuel Bach. 
Having become acquainted with Porpora, he 
acted for a time as his accompanist, and received 
a few lessons from him ; but it was Ftirnberg who 
directed his attention to the composition of 
quartets, and he also it was who recommended 
him to Count Morzin as musical director. For the 
latter in 1759 he composed his first symphony. 
When with him at Lukavec he contracted ms 


unfortunate marriage. In 1761 Haydn was fin 
employed by the Esterhazys, and five years late 
became sole kapellmeister to Prince Nicolaus, 
passionate lover of music. In this year the Wieiu 
Diarium wrote of Haydn as the “favourite < 
our nation.” In 1775 his oratorio II RUorno c 
Tobia was given in Vienna. Ritter Rollon 
( Orlando PoUtdina) was composed in 1782, an 
Armida in 1783. The best of his masses wei 
composed in 1782 and between 1796 and 1801 
Early next year Haydn accompanied Salomor 
to London, where his company was much sougl 
after. Six of the symphonies were performe 
at the Hanover Square Rooms. On his way bac 
to Vienna he had an interview with Beethoven i 
Bonn, and the latter soon after took lessons froi 
him. In 1794 Haydn paid a second visit t 
London, where he composed and conducted si 
symphonies for Salomons, the Surprise bein 
frequently given. He was now again engaged b 
a Prince Esterhazy. In 1797 he composed th 
Emperor's Hymn, and he reached the culminatin 
point of his career when the Creation (1798) an 
The Seasons (1799) were produced. Haydn mm 
be considered the father of instrumental mush 
His masses are still much used in Catholi 
churches. Among his pupils were the Weber: 
His title of “ Papa Haydn ” is an indication of th 
universal feeling of veneration entertained for hin 

Hay don, Benjamin Robert (1786-1846), a 
eminent but unfortunate historical painter, was th 
son of a printer and publisher at Plymouth. Hi 
artistic tastes were encouraged by Dr. Bidlake, th 
grammar-school master, and he afterwards acquire 
a good general education at Plympton. He ws 
for awhile his father’s apprentice, but in 18C 
started for London to make his fortune as a 
artist. He attended the Academy schools an 
anatomical lectures, and became acquainted wit 
Wilkie, Prince Hoare, and Fuseli. In 1807 hi 
Joseph and Mary was hung on the line at the Roy* 
Academy, and was afterwards bought for 1C 
guineas. His Dentatus , inspired by the Elgi 
marbles (which he was the first Englishman t 
appreciate), was badly hung in 1809. Maobet 
was next executed for Sir George Beaumont, bi 
the artist was unable to obtain election ~"to th 
Academy, which, in 1812, he attacked in the pag« 
of the Examiner. Two years later his Judgment < 
Solomon created a sensation at the Spring Garder 
Water Colour Exhibition, and was sold for a larg 
sum. Haydon received the freedom of his natfr 
town, where, as well as at Liverpool and Birmin* 
ham, the above-mentioned picture was exhibite* 
though with little profit. Christ's Entry im 
Jerusalem occupied him six years, but left hi) 
penniless at its completion. His next pictun 
Lazarus, was seized by his creditors, and sold fc 
£30, and he had to go to prison. In 1835 h 
began to lecture, and this form of work affords 
him much relief. His last years were embitters 
by his not obtaining a commission to decorate th 
walls of the Houses of Parliament and by th 
failure of an exhibition at the Egyptian Hall ; an 
in despair he shot himself. 
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Kama* Rutherford Birchard (1822-93), 
19th President of the United States of America, 
was bom at Delaware, Ohio, where his father 
was a merchant. He was educated at Ohio 
and Harvard, and having been called to the Ohio 
bar practised at Cincinnati till 1861. He served 
as a volunteer in the Federal army during the 
war, and rose to the rank of major-general. He 
was first returned to Congress for Ohio in 1866, 
of which state he became governor two years later, 
and again in 1869 and 1875 held the same position. 
In 1876 he was Republican candidate for the 
Presidency, but was returned only by very 
questionable procedure. There were double re- 
turns in Louisiana, Florida, and Oregon, and an 
Electoral Commission, in which the Republicans 
had a majority, decided by one vote only that the 
Republican set was genuine. The chief events of 
Hayes’s presidency were an attempted reform of 
the Civil Service, which was thwarted by the 
opposition of his supporter Conkling ; the with- 
drawal of troops from the Southern States, and his 
conflict with Congress on the silver question, the 
Monetisation Bill being carried against his veto in 
1878. After his retirement from office he took 
little further part in public life. 

Hay Fever, a peculiar disease, the prominent 
feature of which is nasal catarrh. Its attacks are 
confined to certain subjects who from some 
peculiarity of constitution are susceptible to the 
disease. In them it recurs year after year, usually 
during the month of June, and the patients are 
quite free from the disease at other seasons. Hay 
fever is said to be produced by the pollen of 
grasses, which, floating in the air during the early 
summer months, irritates the mucous membranes of 
those who are subject to the malady. Some 
alleviation may be procured by the use of tonics 
or by the change of air, but the disease is a 
peculiarly intractable one. 

H&ynau, Julius Baron von (1786-1853), an 
Austrian general, whose name became notorious, 
was born at Cassel. For his severities in the 
campaign of 1848-49 in Italy he gained the name 
of the “Hyaena of Brescia,” and in crushing the 
Hungarian rising which followed, showed equal 
ruthlessness. He entered the Austrian service in # 
1801, and became field-marshal in 1844, In spite’ 
of his distinguished services in the Hungarian war, 
when he stormed Raab and won several battles on 
the Meiss, he was dismissed the service for 
“intractability” in 1850. He then travelled, and 
during a visit to London was assaulted at the 
brewery of Barclay and Perkins. He denied the 
charges of flogging women, and a biography by 
Baron Schonhals attempted a general defence of 
his character. 

Hayti (Haiti), or San Domingo, a large 
West Indian island, lying to the south-east of 
Cuba and east of Jamaica. It is divided into 
Hayti, the western and smaller part of the island, 
ana the republic of San Domingo or “ Dominican 
Republic*’ (not to be confused with Dominica, 
q.v.), the larger eastern portion. Discovered by 


Columbus in 1492, its history has probably been 
more troublous than that of any country in the 
world. The Spaniards soon almost exterminated 
the original inhabitants, and African negroes, first 
introduced in 1505, or their mulatto offspring, form 
a very large section of the population. French 
buccaneers soon after came from the island of 
Tortuga to Hayti, and settled chiefly in the western 
half of the island. This portion was ceded to 
France by the Treaty of Ryswick (1697). There 
were thus three races : the whites, the blacks, and 
the mulattoes. The last of these were free, but 
enjoyed no political power, till in 1791 a bitter race 
struggle broke out, which ended in the extermina* 
tion of the Europeans. A French expedition 
defeated and captured the coloured leader Toussaint 
TOuverture (q.v.) in 1801, but France was unable to 
maintain her hold upon the island, and in 1804 
Dessalines took the title of Emperor of Hayti. 
Revolution now followed revolution, the island 
being sometimes one, sometimes divided ; the 
government, at one time monarchical, at another 
republican. For a time there was peace under the 
rule of President Boyes, who governed the whole 
island from 1822-43; and the independence of 
Hayti proper was acknowledged by France in 1825 
in consideration of pecuniary compensation to the 
planters. In 1843 the Dominican Republic was 
formed ; but in Hayti, Sonlouque in 1849 assumed 
the title of emperor. Ten years later, however, a 
republic was proclaimed. In 1867 it was enacted 
that a president should hold office for four years, 
but at present (1910) the office is tenable for 
seven years, under the constitution promulgated 
in October, 1889. The Republic has an army 7,000 
strong and a navy of six cruisers. The religion is 
nominally Roman Catholic, there being an arch- 
bishop and four bishops, but serpent worship and 
cannibalism are by no means unknown. The area 
of the whole island is 29,830 square miles, and of 
Hayti 9,242. The soil of Hayti is fertile, but is 
badly cultivated. Cotton, rice, yams, tobacco, 
maize, cocoa, and several fruits are among the 
natural products; and mango, sugar, coffee, and 
indigo are grown. Mahogany, satinwood, and rose- 
wood are obtained from the forests. The island 
is mountainous, as its name betokens ; the highest 
peak, Lorna Tina, is over 10,000 feet high. Earth- 
quakes are frequent, but there are no volcanoes. 
The rivers are unimportant, but there is a large 
salt lake, Euriquillo, near the centre of the 
southern coast. There are heavy rains in May 
and June, and hurricanes are not infrequent. 

The commercial state of the republic of Hayti 
is naturally not prosperous. The chief exports are 
coffee, cocoa, cotton, logwood, and mahogany; 
the imports come chiefly from the United States. 
There is a large floating debt. Elementary educa- 
tion is provided free, there being 400 national 
schools. The estimates of revenue and expenditure 
are generally held to be valueless. The language 
(in Hayti proper) is a corrupt French. Port-au- 
Prince is the chief town in Hayti. The Bay of 
Gonaives contains excellent harbours ; in it is the 
island of Gonaives belonging to the republic. To 
the north is Tortuga, also attached to Hayti. An 
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interesting description of the country by Sir 
Spenser St. John, formerly Consul-General (J Hayti ; 
or, the Black Republic), was published in 1884. 

Hayward, Abbaham (1801-84), a well-known 
essayist; bom in Somersetshire, was called to the 
bar in 1832, and became Q.C. in 1845. He founded 
and edited the Jjaw Magazine , but distinguished 
himself rather as a roan of letters tban as a lawyer. 
He translated the first part of Faust (1833), and 
wrote much for the Quarterly Review and other 
periodicals and newspapers, the best of his articles 
being republished in three series of Biographical 
and Critical Essays and in Sketches of Eminent 
Statesmen and Writers. He was a great favourite 
in society, and published works on The Art of 
XHning , and the rules of whist. He also edited 
The Autobiography of Mrs. Piozzi. His Select 
Correspondence appeared in two volumes in 1886. 

Hasarafl, the inhabitants of the mountainous 
region of North Afghanistan between Kabul and 
Herat, who are undoubtedly of Mongolo-Tartar 
origin, though now speaking a mediaeval form of 
Persian and belonging to the Siah or Persian 
division of the Mohammedan religion. They are 
called Moghel, i.e. Moghuls, by their Ghilzai neigh- 
bours, and their Mongol descent is clearly shown in 
their Kalmuck features, small oblique eyes, high 
cheek-bones, flat beardless face, and long black 
hair. Some claim descent from the Koreish Arabs, 
others from the Toghiani Turks, and others, with 
more probability, from a number of Mongol families 
left in this region by Jenghiz Khan, who were after- 
wards joined by others in the time of Timur Beg 
(Tamerlane). The national name Hazara- , meaning 
M a thousand,” probably has reference to the in- 
numerable tribal groups into which they are 
divided, and each of which is governed by its own 
chief, either a sultan, a khan, a beg, a vali, a mir, 
or a mehtar, while all recognise the suzerainty of 
the Ser Khanah (“ Head of the House ”), who in his 
turn is dependent on the Amir of Afghanistan. 
These chiefs, however, are often at war with each 
other, and seldom combine except to resist the 
Amir's tax-gatherers or to join in a plundering 
expedition against some powerful neighbour. The 
Haz&ras allow a large share of freedom to their 
women, who generally control the domestic rela- 
tions, take part in the tribal assemblies, and even 
join in the raids mounted on horseback. South of 
the Haz&rae dwell the kindred .Eimaks, from whom 
they differ little except that the former are violent 
Shiahs, the latter rigid Sannis. (C. M. Macgregor, 
Afghanistan , p. 246.) 

Kasai ( Corylus Avellana ), a shrub or small tree 
belonging to the order Corylacese and native of 
Europe, North Africa, and Western Asia. Its wood 
fa reddish, close-grained and flexible ; the bark, a 
mottled bright brown ; the twigs pubescent ; the 
leaves scattered, short-stalked, irregularly serrate, 
downy and roundish, turning yellow in autumn. 
The flowers are monoecious and precocious, oc- 
curring, that is, before the leaves in February or 
March — the male in pendulous yellow catkins and 
the female in small oval sessile, ascending catkins 


with crimson stigmas. The bracteoles unite to 
form the leafy cupule or husk to the nut, which in 
the filbert (q.v.) is enclosed by it. A variety 
( purpurea ) has handsome bronze-purple foliage. 
The wood makes excellent crayon and gunpowder 
charcoal, and the coppice-shoots are used for 
hurdles, hoops, hampers, and walking-sticks. A 
hazel wand is generally used as a divining-rod, and 
the name is said to be derived from its being the 
primitive royal sceptre. The American Hamamelis 
virginica, from which Pond’s Extract is prepared, 
is sometimes known as witch-hazel. The hazel is 
the badge of the clan Colquhoun. 

H&xlitt, William (1778-1830), one of the best 
English critics, was bom at Maidstone, where his 
father was a Unitarian minister. He was educated 
for the ministry of that denomination, but early 
abandoned the notion of entering it. His Uni- 
tarian connection, however, gained for him the 
acquaintance of Coleridge, in whose company he 
also met Wordsworth in 1799. For a few years he 
devoted his time to painting, and his portrait of 
Lam b as a Venetian Senator is in the National 
Portrait Gallery ; but he soon abandoned art for 
his true vocation as a man of letters. He had, 
indeed, so early as his fourteenth year, contributed 
to a paper, and in 1806 was published his Principle ? 
of Human Action. In 1812 he settled in London, 
living in a house in Westminster belonging to 
Jeremy Bentham. He soon became connected 
with the Morning Chronicle , and afterwards with 
Leigh Hunt’s Examiner , for which, with Hunt, he 
wrote the series of essays called The Round Table. 
He also occasionally contributed to the Edinburgh 
Review. As a lecturer he was very successful, Lis 
lectures on the English comic writers, on the 
English poets, and on the dramatic literature of 
the reign of Elizabeth, all of which were published, 
being his best efforts. "Most of his essays first 
appeared in the London Magazine and Colburn’s 
New Monthly , including those afterwards con- 
tained in Table Talk and The Plain Speaker. His 
Characteristics (1823-27) were an imitation of 
Rochefoucauld. The Characters of Shakespeare's 
Plays was Hazlitt’s most popular work, but probably 
his Review of the English Stage was the most 
valuable. The Life of Napoleon showed him at his 
worst. Hazlitt, though his reading was not wide 
and included no Greek or German authors, was a 
versatile as well as an acute writer. His political 
opinions seem to have been chiefly negative, but he 
was virulently attacked by the Tory writers, and in 
one instance, at least— his letter to Gifford, the 
editor of the Quarterly Review— he replied with 
triumphant bitterness. 

Head, in Hydraulics , signifies difference of 
level. A head of water causes flow, if a suitable 
conductor for the water exists between the points 
concerned. [Hydraulics.] 

Head, Sib Edmund Walker (1805-68), an 
able Colonial governor, was the son of an Essex 
clergyman. He was educated at Winchester and 
Oxford, where he held a fellowship of Merton for 
seven years. In 1841 he was made a Poor Law 
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Commissioner, and an article by him on Settlement 
In the Edinburgh Review was circulated as a 
reprint by Government authority. From 1847 to 
1854 he was Governor of New Brunswick, and from 
the latter year till 1861 was Governor-General of 
Canada. After retiring from this post, he became a 
Civil Service Commissioner. He was an intimate 
friend of Sir G. C. Lewis (q.v.), whose 1 Essays on 
the Administrations of Great Britain he edited, 
and was also an accomplished linguist. 

Heady Sib Francis Bond (1793-1875), a 
Colonial statesman entirely unconnected with Sir 
Edmund, was bom at Higham, and, having re- 
ceived a military education, entered the army, and 
was present at Waterloo. In 1825 he retired on 
half-pay, to become manager of the Rio Plata 
Mining Association, but the enterprise was unsuc- 
cessful. Ten years later he accepted the appoint- 
ment of Lieutenant-Governor of Upper Canada, 
which he administered with great ability, and in 
1837 put down an insurrection. On returning home 
he wrote a good deal for the Quarterly Review , 
where he published his narrative of affairs in 
Canada. He was created a baronet in 1836, and a 
Privy Councillor in 1867. In The Emigrant he 
gave an account of his return from Canada, when 
his life was in danger; and he also published 
Bubbles from the Brunnen of Nassau , by an Old 
Man, a Life of Bruce (the traveller), and a descrip- 
tion of his life in South America. 

Headache is a symptom met with in many 
forms of disease. It occurs in various kinds of 
intercranial mischief ; it is a distressing symptom 
in most species of fever; it occurs in Bright’s 
disease, in anaemia, in various uterine conditions in 
women, and in association with disturbances of the 
digestive system (the common bilious headache). 
A variety of headache recurring at intervals and 
sometimes involving only one side of the head is 
known as hemicrania or megrim. [Megrim.] 
Lastly, headache sometimes occurs apart from 
other symptoms, as the result of worry and over- 
work of the brain. The term headache is not ap- 
plied to every form of pain in the head ; it must be 
distinguished from neuralgia of the nerves of the 
scalp, from the pain of ear disease, of glaucoma, 
and from the pains of inflammation of the bones of 
the skull. In children who complain of headache 
it will not infrequently be found that the eyes are 
at fault, and many a headache occurring in young 
persons has been cured by prescribing a suitable 
pair of glasses. 

Head Xnjnriee. An injury to the head is 
always a matter for serious consideration, and, 
however slight the mischief may at first sight 
appear, the possible complications which may 
supervene should render it imperative that the 
most careful precautions are taken. Injuries of 
the head may be divided into simple contusions, 
wounds of the scalp, extravasation of blood within 
the cranial cavity, fracture of the skull, injury to 
the brain or its membranes and nerve lesions. 
Various complications of head injuries are met 
with. Erysipelas is the commonest of these. In 


severe injury inflammation, leading to the forma- 
tion of matter within the skull, may occur, and in 
rare instances a portion of brain substance may 
protrude through a wound in the bony case of the 
skull, a condition which is known as hernia cerebri. 
Fracture may involve the vertex or the base of the 
skull. A characteristic symptom of fracture of the 
base is the escape of blood or cerebro-spinal fluid 
from the meatus of the ear. Injuries of the brain 
itself have been discussed under Concussion. 
In certain head injuries it is sometimes necessary 
to perform the operation of trephining the skull. 

Headon Beds, a subdivision of the Oligooene 
(q.v.) of the Isle of Wight, so named by Edward 
Forbes, which vary in thickness from 133 feet at 
Headon Hill to 175 feet at Whitecliff Bay. They 
consist of green shelly sands and marls or lime- 
stones, mainly of fresh-water origin, but with some 
brackish and marine beds in the middle of the 
series. They rest conformably upon the Upper 
Bagshot Sands, and are similarly overlaid by the 
Osborne series. Among the most characteristic 
fossils are Planorbis euomphalus , Lymnaa caudata , 
and L. longiseata , and Viviparus lenta in the fresh- 
water beds, Pot amides cinctns in the brackish ones, 
and Cytherea ( Venus ) incrassata and Neritina 
conoava in the marine ones. At Hordwell or 
Hordle Cliff, near Lymington, the lower part of 
the series has yielded turtles, snakes, an alligator, 
a crocodile, the fresh-water bony-pike Lepidosteus , 
several birds, the ungulates Palccotherium and 
Amplotherium , the insectivorous Spalacodon, and 
the carnivor Hycenodon . At Brockenhurst the 
marine Middle Headon series has yielded numerous 
fossils, including fourteen species of corals. 

Heart. The human heart lies enclosed in a 
serous sac, the pericardium, in the cavity of the 
chest between the two lungs ; its base, from which 
the large blood-vessels conveying blood from and to 
it take origin, is situated behind the sternum or 
breastbone. At the level of the second intercostal 
space, its apex impinges against the external wall 
of the chest at a point situated on the fifth inter- , 
costal space, a little internal to a line drawn 
vertically downwards through the nipple. The 
heart contains four chambers, two auricles and two 
ventricles. Looking at it from the front, portions 
of the muscular wall bounding each of these 
chambers are visible, the right auricle lying above 
and to the right, the left auriole above and to the 
left, the right ventricle and left ventricle being 
situated beneath the auricles on the right and left 
sides respectively. Furthermore, however, it should 
be mentioned that the right ventricle lies, broadly 
speaking, in front of the left ventricle, so that from 
the anterior aspect a large portion of the wall of 
the right ventricle is seen, while the wall of the 
left ventricle appears only at the extreme left 
border of the portion of the heart that is visible. 
The edges of the lungs overlap the anterior aspect of 
the heart on each side, leaving only a small portion 
of cardiac muscle uncovered by lung. It is this 
uncovered portion of the heart which gives rise to 
what is known as the area of cardiac dulness. On 
percussion of the chest wall, in situations beneath 
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which lie resonant long substance, a different note 
is obtained to that which results when the chest 
overlying the non-resonant heart substance is per- 
cussed. In this way a dull sound obtains where 
the heart is uncovered by lung, over a triangular 
area in front of the chest, the area of cardiac dul- 
ness. The large veins conveying blood from the 
head and upper extremities (superior vena cava) 
and from the trunk and lower extremities (inferior 
vena cava) empty themselves into the right auricle, 
and from the right auricle, the natural direction 
of the blood current, into the right ventricle 
through an aperture, the auriculo-ventricular open- 
ing, which is guarded by a valve called the 
tricuspid valve. From the base of the right ven- 
tricle the pulmonary artery takes origin and 
conveys the blood squeezed out of the contracting 
ventricle to the lungs. After undergoing aeration 
in the lungs, the blood is returned to the left 
auricle of the heart by the pulmonary veins; it 
then passes through the left auriculo-vcntricular 
opening, which is guarded by the bicuspid or mitral 
valve into the leH ventricle and from thence is 
discharged, when that ventricle contracts, into the 
aorta, and so to the several arteries of the body. 
At the origins of the pulmonary artery and aorta 
there are the two sets of semilunar valves, three 
in each vessel. These valves offer no opposition to 
the flow of blood from the ventricles into the 
pulmonary artery and aorta respectively ; but the 
semilunar folds become closely apposed and pre- 
vent any back flow of blood from the two great 
arterial trunks into the ventricles. In the same 
way the auriculo-ventricular valves (tricuspid and 
mitral) offer no obstacle to the flow from the 
auricles to the ventricles, but when the latter 
cavities become filled the valves are floated up, 
their cusps come into close apposition with one 
another, and form a barrier which prevents any 
back flow from the ventricles into the auricles. 
The delicate membranes or cusps of the auriculo- 
ventricular valves are attached at their bases to the 



SECTION OF HUMAN HEART (LEFT SIDE). 

LV, Left ventricle ; LA, left auricle ; mv, mitral valve ; 
pa, pulmonary artery ; sv, semilunar valves of pulmonary 
artery ; oo, aorta ; sv', semilunar valves of aorta. 

heart wall at the junction of the auricles and 
ventricles. From the under surfaces of the valve 
membrane spring a number of fine cords (chorda 
tendim) which communicate through small mus- 
cular columns (muscnli papillares ) with the Mis 


of the ventricles. This arrangement of chordae 
tendinsa musculi papillares contributes to maintain 
the effectiveness of the barrier formed by the valve 
cusps between ventricle and auricle, when the 
ventricles become full, by preventing the eversion 
of the flaps of valve membrane into the auricular 



SECTION OF HUMAN HEART (RIGHT SIDE). 

1 Right ventricle; 2 left ventricle; 3 right auricle; 

4 part of left auricle ; 5 superior vena cava ; 

<5 inferior vena cava ; 7 aorta ; 8 pulmonary artery ; 

9 muscular column and tendinous cords (attached to 
the tricuspid valve) ; 10 semilunar valves. 

cavity. The heart beats about seventy-two times a 
minute, and the several events corresponding to 
each beat occur in a certain sequence and consti- 
tute what is termed the cardiac cycle. 

These events comprise the alternate contraction 
(systole ) and relaxation (diastole} of the auricles 
and ventricles. Commencing with the auricular 
systole, which is sharp and sudden and expels the 
blood from the right auricle into the right ven- 
tricle, and from the left auricle into the left 
ventricle respectively, the next and immediately 
succeeding event is the ventricular systole, which 
drives the blood contained in the right ventricle 
into the pulmonary artery, and that contained in 
the left ventricle into the aorta. While the ven- 
tricles are contracting, the auricles are passively 
dilating, that is, they have entered upon their 
period of diastole, and as soon as the ventricular 
contraction is over the ventricles too are in diastole, 
and thus for a brief space the muscular tissue of 
all four cavities is in a state of quiescence. This 
period is known as the heart's pause, and completes 
the cycle of events. Each series comprising auric- 
ular systole, ventricular systole, and pause is 
repeated, as already stated, about seventy-two times 
a minute, small as the space of time is, occupied 
by the several events in a cardiac cycle, it has been 
found possible to determine with considerable 
accuracy the duration of each event. Roughly 
speaking, if a cycle be divided into five parts, less 
than one of them will be occupied by the con- 
traction of the auricles, about two parts by the 
contraction of the ventricles, and rather more than 
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two parts by the pause. On listening over the 
heart region two sounds occurring in quick succes- 
sion, followed by a period of silence, are observed 
in correspondence with each cardiac cycle. A dull 
first sound, a short and sharp second sound, and 
then the afore-mentioned interval. This series of 
events may be represented by the sequence “ lubb 
dfip— ” repeated about seventy-two times a minute. 
The impulse of the heart (apex beat) can be felt in 
the situation already alluded to, and if its time of 
occurrence be compared with that of the sounds 
heard, it will be found to take place just at the 
moment when the first sound is heard. The first 
sound is probably in part a muscular sound pro- 
duced by the contraction of the muscular fibres of 
the heart, and in part due to the vibration of the 
apparatus of the auriculo-ventricular valves, put on 
the stretch as the cusps float up and prevent the 
escape of the blood from the ventricles into the 
auricles. The second sound is, no doubt, due to the 
sudden closure of the semi-lunar valves as they 
come into apposition and prevent any back-flow 
from the arteries into the ventricles. The natural 
heart sounds undergo alteration, and may be quite 
obscured and replaced by abnormal sounds known 
as bruits or murmurs in diseased conditions of the 
valves. Thus it is customary to speak of aortic 
murmurs , mitral murmurs , and the like. By care- 
ful study of the exact point in the cardiac cycle at 
which such an abnormal sound occurs, and by 
carefully noting the situation on the external chest 
wall in which each sound is best heard, and the 
direction in which it appears to be propagated, 
much has been learnt with respect to valvular 
disease. 

Diseases of the Heart. Various inflammatory 
conditions affect the heart. The outer serous 
coating, pericardium, is apt to be involved in the 
course of acute rheumatism, in pyaemia, etc. This 
condition, pericarditis , is at all times a serious one, 
and may lead to grave embarrassment of the heart’s 
action. If the muscular substance itself undergoes 
inflammation, the term myocarditis is applied to 
the disease. Finally, the internal lining membrane 
of the heart, the endocardium, is particularly liable 
to become inflamed, and when this is the case 
endocarditis is said to exist. In endocarditis the 
valves are more prone to suffer than is any other 
portion of the internal lining of the heart, and 
curiously enough the valves of the left side of the 
heart are much more commonly attacked than 
those of the right side. Acute rheumatism (rheu- 
matic fever) is the usual exciting cause of valvular 
disease, and as the result of the inflammation 
which occurs in rheumatic endocarditis minute 
granulations of effused lymph are formed, mainly 
in the situations where the flaps of the valves 
come into contact, and scar tissue is subsequently 
developed and considerable deformity of structure 
may result. The aortic and mitral valves in this 
way not uncommonly become so altered in shape 
as to materially impair their effective action. They 
may be so thickened and unyielding as to offer 
considerable resistance to the flow of blood through 
them (aortic obstruction and mitral obstruction), 
and, on the other hand, the failure of their surfaces 


to become accurately apposed to one another when 
the valve shuts may lead to a back-flow of blood 
(aortic regurgitation and mitral regurgitation). 
The degenerative change known as atheroma is 
also productive of alteration in the valves, particu- 
larly in the aortic valves. Each form of valvular 
disease is associated With characteristic morbid 
sounds (bruits), and these readily guide the 
physician to his diagnosis of the particular con* 
dition which obtains. The heart makes a con- 
siderable effort to deal with any valvular defect 
which may exist, and excess of work being thrown 
upon one or other chambers of the heart an attempt 
is made to obviate the difficulty by overgrowth of 
the muscular tissue of the chamber or chambers 
involved. In this way hypertrophy of the heart 
results, and in some instances the organ may con- 
tinue for many years to struggle with adverse 
circumstances, and a condition of compensation is 
said to exist. In many instances, however, the 
natural effort is not able to keep pace with the 
disorganisation of the mechanism produced by the 
valvular disease. There is more and more difficulty 
in maintaining the circulation, the chambers of 
the heart, particularly of the right side, become 
dilated, and the obstruction makes itself manifest 
in dropsical condition of the extremities, or may 
be in engorgement of the lungs. A particular 
form of endocarditis, acute ulcerative endocarditis, 
sometimes occurs. This disease, which usually 
proves fatal, has been much studied of recent 
years from the bacteriological standpoint. Alto- 
gether apart from valvular disease, the heart muscle 
is liable to become hypertrophied in certain forms 
of Bright’s disease, particularly in that condition 
which is known as chronic interstitial nephritis. 
The muscular walls of the heart are also liable to 
certain degenerative processes. Of these the most 
important is that known as fatty degeneration . 
Lastly the subject of congenital disease of the 
heart should be mentioned. The heart in such a 
case is malformed from birth, a common defect 
being a constriction of the orifice of the pulmonary 
artery with imperfect development of the septum 
or partition between the two ventricles. A striking 
symptom which accompanies this condition is 
eyamosis , that is lividity due to imperfect aeration 
of the blood. 

Heartburn. [Indigestion.] 

Heartsease and Pansy* the best known of 
the many popular names for the cultivated forms 
of Viola tricolor, a very variable and mainly 
European species of violet, with large spreading 
pinnatifid leafy stipules to its long-stalked leaves, 
and flowers varying much in colour and size, but 
never cleistogamous (q.v.), as in most other violets. 

Heart Urchins* a general name to include 
the sea urchins of the order Spatangoidea (q.v,). 
These have the mouth on the lower side, and, as a 
rule, some distance from the centre toward the 
anterior margin. The mouth, as a rule, is oval, and 
has two lips, and is not surrounded by a floscelle 
as in the allied order the Cassiduloidea. The anus 
is either also on the lower side or on the posterior 
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margin. The best-known member of the group is 
the common Heart Urchin (Spatwngus pwrjmreus, 
O.F.M.), common on some parts of the English 
coast. Some well-known chalk fossils, such as 
Fwrciatter eoranguinum, also belong to this series. 

Seat is now regarded as a special kind of mo- 
tion of the particles of any material substance, 
whether solid, liquid, or gaseous. We are able to 
distinguish this kind of motion by our sense of 
touch, not by the sense of sight or of hearing; 
though it is not inconceivable that beings may 
exist whose sight or hearing are sufficiently refined 
to perceive with their eyes the existence of heat in 
a body. Ordinary beings, for example, can recog- 
nise that a tuning-fork is vibrating, by applying it 
either to their ears or to their teeth. All invisi- 
ble molecular motions can be regarded as heat, 
and it must be understood that heat-motion can be 
transformed into other invisible motion, and so cause 
an apparently entire disappearance of heat. When 
thus transformed, it is called latent , but the term 
is obviously incorrect, and was, in fact, given when 
totally erroneous impressions of the nature of heat 
were held by physicists. [Caloric.] The various ele- 
mentary facts concerning heat in its many applica- 
tions are described in separate articles, and need 
not here be repeated. When a body is in motion 
it is said to have kinetic energy. A body contain- 
ing heat, therefore, possesses energy, and it is usual 
to define heat as a form of energy and to measure it 
in the same way. The principle of conservation of 
energy states that it can never be destroyed though 
it may be transformed. [Conservation op 
Energy.] So if heat is given to a body, and does 
not manifest itself in an intensification of those 
properties that we know by experience to be due to 
the heat of the body, we infer that it possesses 
energy in some other form, and that, by suitable 
means, we may get the energy back either as heat 
or as some other manifestation. Intensification of 
heat motion shows itself in what is called a rise in 
temperature (q.v.), which may conveniently be 
defined as heat intensity. A subtraction of heat 
from any body causes a fall of temperature, and 
the body is said to become colder. Cold is, there- 
fore, not a definite entity like heat ; it is merely the 
absence of motion. A body without any heat 
motion would be at a truly absolute zero of temper- 
ature, and, therefore, absolutely cold ; it could in 
that state suffer no further lowering in tempera- 
ture, Molecular heat motion ' may be regarded, 
though not with absolute certainty, as some form 
of vibrating motion such as a backward and 
forward linear motion, combined with rotation of 
the particles. Such individual motions tend to 
keep the particles apart from each other, and, if 
intensified, it would appear natural that each 
particle would demand snore space for its move- 
ments, and the whole mass of the warm body 
occupy a greater Space than before. Such is found to 
be actually the case ; most bodies expand on heat- 
ing and conversely contract when cooled. [Expan- 
sion.] Certain properties of substances, such as 
resistance to the passage of an electric current, are 
found to fuller change when the body changes' in 


temperature ; regarding the transit of electricity a a 
being effected by the material particles themselves, 
and not by the spaces between them, such changes 
are not surprising, when we regard these spaces as 
diminishing with a lowering of temperature. Tak- 
ing the extreme case of a body at absolute zero of 
temperature, molecular motion no longer exists, 
and that hindrance to close contact of the separate 
particles is removed. The electrical resistance 
under such circumstances is likely to be entirely 
removed — at any rate for particles that are identi- 
cal in character with each other, such as those of 
a pure metal. The particles of a body are not all 
possessed of exactly the same intensity of motion, 
though their frequent impacts with each other are 
likely to assist in distributing such motion uni- 
formly throughout the mass. The degree of their 
intimacy is an important consideration in determin- 
ing their readiness to transmit heat motion from 
one portion of the mass to another. This power of 
transmitting heat is called conduction (q.v.), and 
from the above considerations it will be seen that, 
as a rule, good conductors of electricity should also 
be good conductors of heat. This is found by 
experiment to be the case, and the converse also 
generally holds that bad conductors of heat are 
bad conductors of electricity. The few experi- 
ments that have been made on the change of con- 
ductivity of heat on a metal for different tempera- 
tures, demonstrate the significant fact that the 
resistance to flow of heat, like that of electricity, 
diminishes as the temperature is lowered. One of 
the most powerful reasons for believing that heat 
is a vibratory motion is that it can be transmitted 
through free space by radiation (q.v.), that is, by 
oscillatoiy motion transmitted through the ether 
(q.v.), without the assistance of material particles. 
Radiation is not heat, but it is a transfer of vibra- 
tory motion. A hot body can supply heat to 
produce radiation, and will, therefore, become 
colder. Any body containing heat surrounded by a 
medium capable of radiation will continually give 
out heat, even if it be the coldest body in any 
system, since it cannot help giving motion to the 
medium surrounding it. In fact, all bodies continu- 
ally give out heat, and all continually receive heat ; 
those that are hottest will give out more than they 
receive; those that are coldest receive more -than 
they emit. This is known as the theory of 
exchanges (q.v.), due originally to Provost and 
expanded by Stewart. The tendency is always to 
cause an equal distribution of intensity of heat. It 
depends upon the nature of the substance whether 
it readily accepts radiation that passes into it. 
Just as certain substances are transparent to light 
and allow it to pass through readily without being 
affected thereby, so there are substances transpar- 
ent to heat. These are called diatkermanous, and 
are exemplified in rock-salt, and in liquid oxygen. 
Such substances might remain at very low tempera- 
tures, in a much warmer enclosure, if well sur- 
rounded by a very good vacuum. 

It has been stated that heat, being a form of 
energy, may be measured in energy units. A 
quantity of heat may, for example, be expressed in 
foot-pounds (q.v.) or ergs (q.v.). Nevertheless, the 
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existence of units of temperature-increase [Cen- 
tigrade, Fahrenheit], long before the dyna- 
mical theory of heat was propounded, involved the 
adoption of other units. The calorie for instance is 
the amount of heat necessary to raise the tempera- 
ture of one gramme of water one degree centi- 
grade. This has its equivalent in foot-pounds or 
ergs, and it is to Dr. Joule that we owe a variety of 
exact experiments to determine their relation. His 
investigations show that the mechanical equivalent 
of the calorie is approximately 42 x 10 6 ergs. 

The statement of this relation is known as the 
First Law of Thermodynamics. If we now suppose 
a calorie of heat to be given to one gramme of iron, 
theory helps us to see that its temperature will not 
suffer just an increase of one degree ; and if the 
calorie be given to copper, the temperature increase 
will be different to that of iron. For an atom of 
copper is heavier than an atom of iron, their masses 
being in the ratio of 56 to 63. Thus one gramme 
of copper will contain fewer atoms than one gramme 
of iron, their number being in the ratio of 56 to 63. 
So equal quantities of heat applied to equal masses 
of each metal will raise the temperature of the 
copper more than that of the iron. The number 
of calories required to raise one gramme of any 
substance through one degree is called its specific 
heat (q.v.), and the above considerations lead to the 
conclusion that for simple substances and for 
compounds of similar composition to each other 
the specific heats are inversely proportional to the 
atomic weights. This is known as Dulong and 
Petit’s law. The specific heat of water is unity, 
by definition of the calorie. All other substances 
have specific heats less than unity, excepting 
hydrogen gas, whose specific heat is 3 4. Concern- 
ing gases it may be stated that the specific heats 
are the same for equal volumes of all simple gases 
that are not near to their vaporous condition, 
which is really only another way of stating Dulong’s 
law. 

The most marked effect of heat on a substance is 
that of changing its state from solid to liquid, or 
from liquid to the gaseous. While the change is 
going on, there is no temperature increase ; all the 
heat absorbed goes to change the state, without, as 
a rule, changing the temperature. Such heat is 
transformed into molecular motion other than heat 
motion, and shows itself in the greater freedom 
possessed by the particles of the substances, after 
the change has been effected. Thus the particles 
of liquid water are capable of much greater freedom 
than those of ice ; and particles of steam are still 
more richly endowed with energy of motion where- 
by they may travel through space freely. A 
definite amount of energy is required to change the 
state of every substance in the same way, 80 
calories for the conversion of ice at 0° 0. to water at 
the same temperature, and 537 calories for water to 
steam at 100° C. Certain substances, in changing 
from solid to liquid, require a small range of 
temperature for the process. Wrought-iron, for 
example, passes through a plastic state in its 
change from solid to liquid— -a fact of much 

C iical importance in the arts. [Welding.] 
same occurs with ice, but the plastic state 


lasts for a much smaller range of temperature. 
[Regelation.] 

The practical application of heat-energy for the 
performance of work depends on the conversion of 
the invisible molecular heat-motion into visible 
motion of aggregations of molecules. The process 
is therefore only directive, and if we were able to 
control individual molecules better there is no 
reason why we should not be able to get energy out 
of any warm body. But all heat-engines depend 
upon the use of two temperatures ; heat-energy will 
not flow freely from a body, leaving less therein, 
unless its temperature be higher than that of its 
surroundings. This is known as the Second Law 
of Thermodynamics. The greater the difference of 
temperatures employed in the engine, and the 
lower the highest temperature employed, the more 
efficient will it be. The maximum efficiency pos- 
sible is, in fact, calculated to be f a — 1\ ~ 273 -f t v 
t 2 being the highest temperature employed in the 
substance (steam, gas, or hot-air) whose heat-energy 
is being converted, and t x its lowest temperature, 
both being expressed in centigrade degrees. [Gas 
Engine, Steam Engine.] 

Heath, the common name of the species of 
the genera Calluna and Erica, which belong to the 
gamopetalous family Ericaceae. They are ever- 
green under-shrubs with wiry stems, small narrow 
evergreen leaves generally in whorls, four sepals, 
a bell-shaped or tubular corolla of four petals, 
eight stamens, and a four-chambered capsule. The 
best known is the heather or ling, Calluna vulgaris , 
which has a pink calyx. It grows socially on the 
poorest soil and at considerable elevations, covering 
the moors of Scotland and the north of England, 
and affording shelter and, in its shoots, food to the 
grouse, black game, and mountain hare. It is 
made into brooms, brushes, baskets, or thatch, 
and is used as fuel, whilst formerly it was used in 
brewing, tanning, and dyeing. It is the bed of 
the mountaineer, and one not to be despised. It 
forms the badge of the clan M’Donell. 

The crimson or fine-leaved heath, Erica cinerea 9 
with leaves in whorls of three, and deep-red flowers 
also in whorls, occurs on lower moors often as abund- 
antly as ling. It is the badge of the M’Alisters. 

E. Tetralix , the cross-leaved heath, with four 
leaves in a whorl and an umbel of pale pink flowers 
is common, but seldom so abundant as the two 
before- mentioned. It is the badge of the 
M’Donalds. 

There are several other species (J$. vagans , 
E. citiaris ), in Cornwall and Ireland, the head- 
quarters of the group being South Africa. All 
heaths are rich in honey. 

Heather. [Heath.] 

Heathfield, Lord (1717-90), an English 
general, is better known as General Elliot. He 
was born at Stobs, Roxburghshire, the seat of his 
father, Sir Gilbert. Educated at Leyden, Woolwich, 
and La F&re (a French military college), he entered 
upon a long military career, during wnich he saw 
service in three great wars. He was wounded at 
Dettingen, in the Austrian Succession War, and 
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from 1769 to 1761 was with Frederick in the last 
period of his seven years' straggle. The culmina- 
tion of bis career was reached when in the next 
war he successfully defended Gibraltar from June, 
1779, to the beginning of 1783, destroying the 
Spanish ships with “ Elliot's red-hot balls. He 
was created a peer in 1787. 

Keating. The attainment of a suitable tem- 
perature for any definite purpose may be brought 
about in various ways. The high temperatures 
necessary for steam boilers, for example, are pro- 
duced by complete combustion of coal, gaseous or 
liquid fuel, in a confined space in close proximity 
to the boiler. A conservatory is generally of glass, 
through which the bright radiant heat from the 
sun may pass, without being able to return, and so 
the internal temperature is gradually rendered 
greater than the external. Ordinary English 
rooms are warmed by open grates containing 
burning coal or wood, a certain low percentage of 
the total heat emitted passing into the room as 
radiation, A gas-burner or oil lamp in a room 
radiates heat in all directions, and also allows the 
hot gaseous products of combustion to assist in 
warming ; it is thus a fairly efficient heater, but a 
disagreeable one on account of the deleterious effects 
of the gases that pass into the air. Close stoves 
prevent these combustion-products from passing 
into the air, but they may be efficient heaters if 
their flues have a considerable surface-area within 
the room before leading to the chimney. These 
flues rapidly get heated, and so radiate heat into 
the room, the actual products of combustion being 
comparatively cool by the time they reach the 
chimney. 

Heating by means of gas is discussed under the 
article. Gab Heating. It is here desirable to 
mention the chief modes of heating by hot water 
and hot air. 

Hot-water heating is now effected by one of 
two systems, high-pressure and low-pressure. In 
the high-pressure system small wrought-iron pipes 
of great strength pass from a ImUr-coil in the 
furnace upwards through the set of rooms, etc., in 
the building to be warmed. The boiler-coil is 
simply that part of the arrangement which acts as 
a boiler and which is composed of lengths of pipes 
in series instead of a single boiler-shell, for the 
sake of extra strength and greater heating surface. 
The pipe* rise to the highest part of the building, 
and tnen return by vertical stretches to the boiler- 
coil again. The system forms a complete circuit, 
through which water flows to the exclusion of all 
air except such as is dissolved in the water. But 
to allow for expansion of the water on heating a 
special cylindrical expansion-pipe is attached to the 
topmost portion of the circuit. It contains air, 
and is so placed! that expansion of the water is 
rmitted therein by compression of the air. 
hen the furnace is fired the water in the coil 
becomes hot, and rises by reason of its lightness as 
compared with that of the colder column of water 
in the return pipe. The speed of flow is kept up 
continually by this difference of temperature be- 
tween the supply and the return, the latter always 


being at the lower temperature on account of the 
heat losses during the flow through the building. 
The whole circuit being of great strength, it is 
possible to raise the temperature safely up to 
200° C. The water being completely enclosed, it 
does not boil, but its pressure rises to perhaps ten 
atmospheres. The speed of flow is very great, but 
the working seems safe. 

In the low-pressure system the same theoretical 
conditions hold for the flow of water, but the pipes 
are larger, the boiler is of the more usual form, and 
the speed of flow is much lower. It has the 
advantage over the other systems of supplying a 
more uniform temperature; the pipes are not so 
inconvenient to touch, and do less harm by contact 
with woodwork, etc. But the high-pressure system 
employs smaller pipes, more convenient to fix, 
and proportionately stronger. There is less liability 
of clogging in the tubes, and the boiler efficiency 
is greater. 

Hot-air systems supply a current of air from 
heating-tubes in a furnace, in much the same way 
as the hot water is supplied in the above systems. 
The air is set free into the room to be warmed, and 
if not too warm the effect may be agreeable. But 
the most pleasant warmth is experienced by 
radiation, and not by actual contact with a warm 
atmosphere. Also air currents behave in a way 
that has not yet been fully explained, frequently 
confining themselves to a small portion of a room 
without spreading out so as to affect the whole. 
In fact, the practical difficulties attached to hot- 
air systems of heating have not yet been overcome. 

Heaton Process. A process, also known as 
the nitrate process, for the production of steel from 
“ pig-iron.” This is effected by the oxidation of 
the carbon, sulphur, and phosphorus and of the 
iron by means of sodium nitrate, and is carried out 
as follows : The iron is melted in a cupola, and the 
molten metal is poured inf o a cylindrical wrought- 
iron vessel, lined with fireclay— the converter. The 
bottom of the converter contains a charge of nitrate 
of soda, iron ore, sand, and oxides of manganese, 
and is covered by an iron grating to prevent the 
mass from rising to the surfaoe of the melted iron. 
A vigorous action takes place, and large quantities 
of fumes escape from the top of the converter, the 
action being completed in about ten minutes. The 
bottom of the converter is movable, so that the 
mass of “ crude steel ” can be removed, and after- 
wards reheated, hammered, and rolled into bars. 

Heaven. The Hebrew word (Shamiam) trans- 
lated in the Bible “ heaven ” or “ heavens,” had in 
the first instance a physical meaning, but it was 
also used to denote the abode of God, the region of 
ineffable light and glory, from which He views and 
controls the universe. The Christian revelation 
imparted a fuller conception of the nature of 
Heaven. In the Hew Testament it is used in a 
twofold sense: it is (1) the place whither Christ 
has ascended, and where He makes intercession for 
mankind, where saints and angels adore the 
Almighty, and where the redeemed will at last 
enter into the ioy of the Divine Presence ; (2) the 
condition of those who have been justified end 
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raised to a state of grace by the blood of Christ, 
and who even in this life are made partakers of the 
joys of Heaven, through their consciousness of 
union with Him. The belief in a region where the 
gods dwell, apart from human care and pain, forms 
an essential part of most Pagan religions. 

Heavy Stone, a mineral known also as tungsten 
or scheeute, and consisting of the tungstate of 
calcium, CaW0 4 . It varies in colour from white to 
orange yellow, has a hardness of 5, the high specific 
gravity of 6. It occurs in a number of localities, 
but only in small quantities, and is frequently 
found associated with tin ores, amongst which it 
was formerly classified. 

Hebe, the goddess of youth, or in Latin 
mythology, Juventas, was the daughter of Zefis and 
H&ra. In Homer and Hesiod she is a virgin, until 
the deification of Heracles (Hercules), but in later 
writers, such as ApollodOrus, she is the mother of 
his two sons, Alexiarus and Anticetus. In the Iliad 
she is represented as cupbearer to the gods, and 
she was worshipped as such at Sicyon and Phlius. 
At Athens she had an altar near that of Heracles ; 
while at Rome there were two temples to Juventas. 
She was supposed to have the power of restoring 
youth. 

Heber, Reginald (1783-1826), an English 
divine and poet, was bom at Malpas, Cheshire, and 
educated at Brasenose College, Oxford, where he 
gained the Newdigate prize with his Palestine in 
1803. He became fellow of All Souls’ next year, and 
was Bampton Lecturer in 1817. After holding the 
benefice of Hodnet in Shropshire for several years, 
he was appointed Bishop of Calcutta in 1823, but 
died of apoplexy after three years. Besides con- 
tributing to the Quarterly Review , he edited tho 
works of Jeremy Taylor, and wrote some of the best 
hymns in the Ancient and Modern collection. 
One of the finest of them is “ Holy, Holy, Holy,” 
and the most popular, “ From Greenland’s icy 
mountains.” Heber’s half-brother Richabd (1773- 
1833) was a great book-collector. 

Hubert, Jacques Rene (1757-94), one of the 
most influential of the extreme revolutionists, was 
bom at Alen$on, where his father was a goldsmith. 
Before the Revolution he was employed at the box- 
ofhce of the Yari6t6s thG&tre, but in 1790 he estab- 
lished his infamous journal Le Pere Duchesne. It 
has not been proved that Hubert took part in the 
September massacres, but his journal always 
strongly advocated proscription. On September 
22nd, 1792, he became the deputy of Chaumette, 
procureur of the Commune (q.v.). With the help of 
the Cordeliers Club and the Sections, the HSbertists 
were able to overthrow the Girondins (q.v.), by 
whose committee of twelve Hubert had been for a 
short time put under arrest ; but they incurred the 
dislike of Robespierre by their atheistic principles 
and their influence with the sansculottes, and, 
having indiscreetly talked of insurrection, they 
were speedily tried, condemned, and guillotined in 
the spring of 1794. 

Hebrew Language. [Semitic Languages.] 


Hebrews, Epistle to tAe. The canonical 
authority of the Epistle, implioitly acknowledged i n 
the references of Clemens Romanes (a.d. 70 or 95), 
does not seem to have been called in question till 
the middle of the 2nd century. From that time to 
the end of the 4th century it was rejected by the 
Roman and North African churches, which re- 
garded it as the work of Barnabas. It was always 
accepted by the Greek and Eastern Churches, and, 
owing to the arguments of Jerome and Augustine, 
it was restored to the canon in the west by the 3rd 
Council of Carthage (397) and a decretal of Pope 
Innocent (416). The question of its authorship has 
furnished a more enduring ground for controversy. 
The early churches, excepting the North African, 
regarded it aB the work of St. Paul. The Alexan- 
drian fathers introduced the view that it was 
originally written or at least inspired by St. Paul, 
and afterwards transcribed from his dictation, or 
translated from Hebrew into Greek by St. Luke, 
and this became the general opinion of the Church. 
Luther, however, maintained that it was written 
by Apollos, and, among more recent authorities, 
Neanaer ascribes it to some unknown member of 
the Pauline school, and Ewald to a Jewish teacher, 
resident at Jerusalem. It is doubtful whether it 
was addressed to the native Jews of Jerusalem or 
Palestine alone, or to Jewish believers throughout 
the world ; internal evidence rather favours the 
former view. The allusions to the Temple services 
show that it was written before the destruction of 
Jerusalem (70), and the best biblical scholars assign 
it to the year 63. Against the view that the Greek 
version is a translation from the Hebrew, Bleek 
maintains that the purity of the language, the char- 
acter of the idioms, and the quotations from the 
Septuagint, show it to be an original composition. 

Hebrides, The, a name given to ♦all the 
islands on the west coast of Scotland. In the group 
was anciently included the Isle of Man ; and the 
title “ Sodor and Man ” perpetuates the memory of 
the connection, “Sodorenses” (insure) being a 
Latinised form of the Scandinavian name of the 
Hebrides, “ Sudreyjar.” The Hebrides are divided 
into two groups, the Outer Hebrides, the chief 
islands of which are Lewis, North and South Uist, 
Barra, and Benbecula; and the Inner Hebrides, 
composed of Skye, Mull, Jura, Islay, Rum, Coll, 
Tiree, Eigg, Iona, Ulva, Colonsay, and other smaller 
islands— in all making some five hundred. Bute 
and Arran are also generally reckoned among them. 
There is some land under cultivation, but a large 
part of the soil consists of poor pasture, morass, 
and peat-moss. Gaelic is spoken by the common 
people, who are usually very small farmers 
(“ Crofters ”). The climate is mild but damp. For 
political purposes the Hebrides are merged in the 
counties of Ross, Inverness, Argyll, and Bute. 
Among the descriptions of the islands is Dr. John- 
son’s Journey to the Hebrides. 

Hebron, of which the modern name is S& 
Khalil, is 21 miles S.S.W. of Jerusalem, in the 
valley of Eskcol. It was at first known as Kirjath- 
arba. Here David reigned for seven years as 
King of Judah. The mosaue “ El Haram ” is built 
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on the supposed site of the cave where Abraham 
and his descendants were buried, and replaces the 
church built by the Empress Helena. 

Kacatceus (Herat aios) of Miletus, “the 
logographer,” an early Greek writer, died probably 
about 476 b.g. Some time before the Ionian 
revolt, against which he in vain remonstrated, he 
travelled in Egypt, and throughout the Persian 
Empire. ' He embodied the results in two works, 
the PeriBffSgis and the Historic. The former was 
a description of Europe, Asia Minor, Egypt, and 
Libya ; the latter, an account in the form of genea- 
logies (hence its alternative title Genealogico ), of 
Greek fables and traditions. Herodotus made much 
use of these works, but controverted some of their 
statements. The fragments, which remain, have 
been collected and edited by Creuzer, Klausen, and 
C. and T. Muller. 

Hecate, a goddess about whom there are 
many varying traditions. By some writers she is 
called a daughter of Persmus, by others of Zeus, by 
others again of Leto. She is not mentioned in 
Homer. According to Hesiod and Apollodorus she 
was a Thracian divinity who assisted the gods in 
their war with the giants and had power over all 
departments of life and things. She was con- 
founded with Demeter, Artemis, Persephone, and 
other deities, and was worshipped especially in 
ACgina, Samothrace. and Argos. Small statues of 
her ( Hecatcea ) were numerous also in Athens, 
and stood before houses or at cross roads, and 
were consulted as oracles. In later times, from 
her confusion with Persephone, Hecate came to be 
regarded almost exclusively as a goddess of the 
nether world. 

Hecatomb (Greek hekatombB , from hekaton, 
a hundred, and bans , an ox), literally an “ offering 
of a hundred bulls,” but used generally of any 
sacrifice to the gods in which a large number of 
animals was slain. Hecatombs are frequently 
mentioned by Homer, and at Athens they gave its 
name to the month in which they were offered. 

Hacker, Friedreich Karl Franz (1811-81), 
a German revolutionary leader, was bom in Baden, 
and for several years practised as an advocate at 
Mannheim. Some years previously to the revolu- 
tion of 1848 he plunged into politics and became 
a SocialistLchief. Having failed to attain his ends 
by constitutional measures, he headed a body of 
men who invaded Baden, and were defeated at 
Kandera. He now fled from the Fatherland, and 
passed the rest of his life in the United States. 
Here he took part in the Civil War, and died at 
St. Louis. 

Heda, a volcano in Iceland, 68 miles E. of 
Reykjavik. It is 5,102 feet above the level of the 
sea, and has five craters. Of the eighteen erup- 
tions which have taken place during the last ten 
centuries most have been very violent, and that 
which began in September, 1845, continued for 
more than a year. On this and other occasions 
fine dust in large quantities has been scattered to 
ayerygreat distance. 


Heda Powder, an American explosive, the 
basis of which is nitroglycerine, its composition 
being very similar to that of Hercules powder (q.v.). 

Hectare is a French unit of measurement of 
area. It is equivalent to 100 ares, or about 2*47 
English imperial acres. It is usual to express 
quantities of land in hectares, the are being rather 
too small for the purpose. 

Hector, the Trojan leader, was the eldest son 
of Priam and Hecuba. According to Lucian, he 
slew Protesilaus, the first Greek who landed on 
Trojan territory. In the Iliad he challenges 
Menelaus ; reproaches Paris with cowardice ; takes 
leave of his wife Andromache and her child at the 
Scsean gate; is wounded in a fight with Ajax 
Telamonios, with whom he exchanges presents; 
afterwards repels an attack by him, and is cured 
of a wound by Apollo ; slays Patroclus and takes 
his armour ; is forbidden to fight with Achilles, by 
Apollo, and protected by him in the first combat ; 
and on another occasion is chased three times 
round the city by him. Finally, aided by Athena, 
Achilles revenges the death of Patroclus on his 
slayer, and, tying Hector’s body to his chariot 
wheels, drags it into the Greek camp, but it is 
given up to Priam at the command of Zeus. 

Hecuba (Hekabe), daughter of Dymas, and 
second wife of Priam, King of Troy. In the 
tragedy of Euripides which bears her name, Hecuba 
was carried away as a slave by the Greeks to 
Chersonesus, where her daughter Polyxena was 
sacrificed before her eyes, and she tore out the eyes 
of Polymestor, who had murdered her son Polydorus. 
Another account makes her leap in despair into 
the Hellespont. Ovid describes her as being meta- 
morphosed into a dog, which went about Thrace 
howling. , 

Hedge, a fence formed of living bushes or 
small trees planted close together and used in agri- 
culture and gardening, both as a means of protec- 
tion and as a method of decoration. In some 
countries hedges are in general use ; in others— 
France, Germany, and America— they are almost 
unknown. They are probably commoner in Great 
Britain, especially England, than in any other part 
of the world. Before the 17th century, however, 
they were not much used in agriculture, for under 
the old system of tillage, called the “three-field 
system,” a “ township ” was divided into three strips, 
one of which lay fallow, while in each of the 
others a different crop was grown, and the land 
assigned to each individual consisted of plots dis- 
tributed indiscriminately among the three strips ; 
these small plots were separated only by balks, 
and it was not till the common-fields gave way to 
the practice of enclosing land that hedges became 
common. A very interesting summary of the 
advantages of “ quicksettynge, dychynge, and 
hedgyng,” is given in Fitzberbert’s Book of Sur- 
veying (1539). In England hedges are usually 
made of hawthorn, excepting in lofty and exposed 
situations, where the elder and mountain ash thrive 
better. These afford the required shelter, but are 
less serviceable as a means of repelling intruders. 
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The other plants used include the beech, crab- 
apple, and blackthorn; while ornamental hedges 
are made of holly, yew, privet, arbor vitee, bar- 
berry, etc. 

Hedgehog, any species of the genus Erinaceus, 
the type of the Old World Insectivorous family Erina- 
ceidse. In this family the zygomatic arch is com- 
plete, the small bones (the tibia and fibula) of the 
hind limbs are united, and the back is clothed with 
hairs more or less mixed with spines. The common 
hedgehog (E. erinaceus ), about 10 inches long, is 
British, and, like the other thirteen species, has the 
power of rolling itself up in a ball, so as to present 
only the spiny armour of the back to a foe. The 
legs are so short that the belly nearly touches the 
ground as the animal moves ; the spines are dirty- 
white, ringed with black, the coarse hair yellowish- 
white, and the sharply-pointed nose black. The 
species are nocturnal, and feed on insects, molluscs, 
frogs, toads, snakes, and vipers. The common 
hedgehog is sometimes kept to clear houses of cock- 
roaches. The only other genus, Gymnura, has a 
single species (<9. rafflesii), a shrew-like animal, 
some 26 inches long, 12 of which comprise the tail. 
It is a native of the Eastern Archipelago, and has 
a few bristles mixed with the softer hairs, but it 
cannot roll itself up into a ball. 

Hedgehog Transformer, in electrical en- 
gineering, a special kind of transformer for the 
conversion of an alternating current of low potential 
and high current strength into one of high 
potential and low current strength, or vice versa. 
[Transformer.] The important characteristic of 
this transformer is that its soft iron core does not 
form a closed circuit ; its ends are free, and the 
magnetic circuit is continued through air from the 
one pole to the other. It seems to be shown 
practically that such open circuit transformers are 
not so efficient in their conversion of electrical 
energy from one potential to another, as closed 
circuit instruments ; the reason is as yet unknown. 

Hedge Sparrow {Accentor modular is), a com- 
mon British bird. The adult male is about 6 inches 
long, and the female somewhat smaller ; the general 
plumage is a dusky reddish-brown. They feed on 
insects, larvae, and seeds. [Accentor.] 

Heem, Jan Davidsz van, a great Dutch 
painter, son of David van Heem, a flower-painter, 
was bom at Utrecht at the beginning of the 17th 
century, and died at Antwerp between 1675 and 
1685. Examples of his work are to be found in 
many Continental galleries. 

Hearen, Arnold Hermann Ludwig (1760- 
1842), an able German historian, was born near 
Bremen, and educated at Gottingen, where he 
subsequently became professor of philosophy and 
of history (1801). His chief works were Historical 
Researches into the Politics , Intercourse ( Verhehr) 
and Trade of the Chief Nations of Antiquity , 
published in 1793-96, and translated into English 
in 1833, and History of the Political System of 
Ruropet published in 1800, and translated in 1833. 
113 


( Mefele, Karl Joseph von, a Catholic theolo- 
gian, was born in 1809 ; his chief works are Patrum 
Apostolicorum Opera and Komiliengesehichte . 

HegeL Georg Wilhelm Friedrich (1770- 
1831), a German idealist philosopher, was born at 
Stuttgardt. While studying at Tubingen he saw 
much of Schelling, by whom he was greatly 
influenced. After having been some years tutor in 
a family, he, in 1801, came to Jena, where he was 
privaUdocent and professor-extraordinary. During 
these years he conducted with Schelling a philoso- 
phical journal, but his Phimomenologie des Oeistes, 
published in 1807, showed a divergence from the 
views of that thinker, as well as from those of 
Kant and Fichte. When the university was broken 
up in consequence of the French invasion, Hegel 
was for a short time a newspaper editor at Bamberg, 
and then passed nine years as director of the 
Nuremberg Gymnasium. In 1816, after the publica- 
tion of his Logih, he was made professor at Heidel- 
berg, which he left two years later for Berlin, 
where for the rest of his life he held the chair of 
philosophy. He was married in 1811, and died of 
cholera twenty years later. As an example of 
his power of concentration, the story may be men- 
tioned that he was in Jena on the night of the 
great battle completing one of his works, and 
knew nothing of what bad occurred till the next 
morning. His chief works were his Wissenschaft 
der Logik (1812-16), his Encyhlopddie der Philo - 
sophisohen Wissenschaften (1817-27), and the 
Philosophic des Rechts (1821). Besides these, in 
the collected edition, published by his pupils 
after his death, were contained his lectures on 
the Philosophy of Religion , Art, and History. 
Hegel’s philosophy may roughly be described as a 
very elaborate form of Pantheism or Monism. Its 
leading characteristic is perhaps its insistence on 
the idea of continuous progressive development in 
thought and things (a progress which perpetually 
involves the passage of a thing into its opposite 
and the subsumption of the two under a higher 
unity, including both), on the essential oneness of 
thought and things, and on the doctrine that the 
progress of each individual repeats that of the race 
and the world. All these notions have been inde- 
pendently developed by evolutionist thinkers, 
especially in biological science. “The real is 
rational and the rational is real,” was his main 
doctrine. Hegel’s lectures exercised an enormous 
influence upon the German thought of his day, and 
an order of the Prussian Government gave his 
doctrines official recognition as the authorised 
philosophy of the universities. But after his death 
his disciples began to be divided in their interpre- 
tation of his system. 

Hegeftippns, an early Christian writer, who 
lived probably in the 2nd century. Very little is 
known of his life, but he is said to have been a 
Jewish convert; and he says of himself that he 
made a journey to Borne, and compiled a list of 
the Bishops of Borne from 156 to 167. His Five 
Memorials of Ecclesiastical Affairs is quoted by 
Eusebius, and exists only in fragments. 
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Hegira, or Hejra. (Arabic), the “ emigration ” 
of Mohammed (q.v.) from Mecca to Medina in 
622 a.d., which. 17 years later, was made by the 
Kalif Omar the starting-point of the Mohammedan 
calendar. The new era began with the first new 
moon in the month Moharrem, which is generally 
supposed to have fallen on July 16th, but, according 
to Caussin de Perceval, the true date is April 19th. 
The Mohammedan era is reckoned by lunar years 
of 354 and 355 days. 

Heidelberg, a town in Baden, near the left 
bank of the Neckar, 54 miles S. of Frankfort-on - 
the- Main, is situated in beautiful country at the foot 
of the hill called the Konigsstuhl (“ King’s-seat ”). 
Above the town, at the height of 300 feet, are the 
ruins of a castle whose foundations were laid in 
the 13th century. Here the Electors-Palatinc 
resided from the 12th century till 1802 ; in its cellars 
is the Heidelberg Tun, which once held 50,000 
gallons of wine. Among the buildings of Heidel- 
berg the most notable are the church of the Holy 
Ghost (late Gothic) and the church of St. Peter, to 
which Jerome of Prague nailed his theses. The 
university, founded by the Elector Rupert I., in 
1386, is one of the most famous of German seats of 
learning. There are upwards of 100 professors 
and lecturers, and nearly 1,000 students. It has a 
fine collection of MSS. and 500,000 books. Among 
those who have held chairs at this university are 
Reuchlin, Puffendorf, Gervinus, Kuno Fischer, 
Helmholtz, and Bunsen. Heidelberg, as a centre 
of Calvinism, suffered much in the Thirty Years’ 
War ; and its castle was almost destroyed by the 
French forty years later. Books and wine are the 
chief objects of trade. 

Heights, Determination op. This may be 
effected by calculation from data supplied by 
ordinary surveying instruments, the necessary 
formulae being supplied by trigonometry. Also it 
may be obtained by careful measurement of the 
barometric pressure at the unknown height, if at 
the same time the pressure at another known level 
in the vicinity be observed. This barometric 
pressure is usually in accurate work taken with a 
mercurial barometer. Such as are employed for 
the determination of the heights of mountains are 
specially constructed to admit of transport without 
danger of fracture. Aneroid barometers (q.v.) 
may also be used ; they are far more portable and 
less lifble to damage, but they are less accurate, 
and to get satisfactory readings it is necessary to 
have closely studied the behaviour of the special 
instrument employed under various conditions of 
pressure and temperature. Scales of height are 
often attached, but theory requires that a separate 
scale should be used for every value of barometric 
pressure at sea-level. Hence the results of using 
such a scale are only approximately correct, per- 
haps strictly so in the one case where zero-level 
pressure is 31 inches of mercury. A third way of 
determining the pressure, and of therefore estimat- 
ing the height, is by observation of the boiling- 
point of water. The temperature at which this 
takes place is 212° F. at a pressure of 30 inches 
of mercury; but as this temperature becomes 


lower when the pressure is lowered, and as the 
relation between the pressure and the boiling-point 
is accurately known the above object may be 
readily obtained. A portable piece of apparatus 
for supporting a sensitive thermometer in the 
vapour proceeding from boiling water is constructed 
for height-measurements and is known as the 
hypsometer. 

Heilbronn, a town in Wurtemberg, 28 miles 
N. of Stuttgart, stands on the right bank of the 
Neckar. It is a very old place, and the streets have 
still a mediaeval air about them. In 1360 it became 
an Imperial town, and after much suffering in war, 
fell to Wiirtemberg in 1802. The chief objects of 
interest in it are the church of St. Kilian, the 
town- hall, and the “ Thief’s Tower ” (Diebsthurm), 
in which Gotz von Berlichingen was imprisoned; 
what is now a barrack was formerly the ball of the 
Teutonic Knights. Silver-plate, chemicals, and 
paper are made here ; and a large grocery trade is 
carried on. There are also fairs in which cattle, 
fruit, wool, and leather are sold. 

Heine, Johann Heinrich (1799-1856), the 
greatest of German writers after Goethe, was born 
at Dusseldorf, of Jewish parents. Here he went to 
school and struggled with Greek and Latin 
grammar, and gazed with admiration upon the 
soldiers of his hero Napoleon. After making trial, 
in deference to the wishes of his relatives, of his 
fitness for a commercial career at Frankfort and in 
Hamburg, and falling in love with his cousin at 
the latter place, he was sent by his rich uncle 
Solomon to the university of Bonn, on condition of 
his adopting the legal profession. He studied law, 
indeed, and actually took a degree at Gottingen 
in 1825, but he gave more attention to the lectures 
of Schlegel. From 1821 to 1825 he was at Berlin, 
where he heard Hegel lecture, and made the 
acquaintance of Rahel, wife of Yarnhagen von 
Ense. Here also he published his first poems and 
two tragedies. Before taking his degree he had to 
qualify for the legal profession by being baptised, 
although he had no more belief in Christianity 
than he had in Judaism. The next few years saw 
his best work done, as the first half of the Reise- 
bilder, his prose masterpiece, appeared in 1826-27, 
and the Bucli der Lieder in the latter_year. The 
next few years of Heine’s life were passed chiefly 
in Munich in journalistic work, some of which, as 
the Franz'osische Zustimde , has been republished. 
The expression of his revolutionary sympathies 
brought on him the displeasure of the Prussian 
Government, and in 1831 he took up his abode in 
Paris. Here he lived for the rest of his life, but 
paid short visits to Germany, notably, that of 1844, 
of which Deutschland was the outcome. In 1836 
he republished a criticism upon the subjects of his 
early admiration, Die Romantische Schule , and 
though still full of revolutionary ardour, was 
impelled by an intense hatred of its German 
advocates to write a fierce attack on Ludwig B6rne 
in 1840. This brought upon him a duel with 
Borne’s widow’s husband. He had already been 
engaged in a hostile encounter on account of 
Mathilda Mirat, a Paris grisette % whom he had 
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married after living with her for four years. 
Enjoying the best literary society of Paris in spite 
of Ills Bohemian proclivities, his days were happy 
until his health, which had never been robust, 
finally broke down in 1848, when a spinal disease 
confined him to his bed for the rest of life. Mean- 
while, he had published between 1835 and 1840 
the miscellaneous writings contained in Der Salon, 
and Atta Troll , a poem (1846). During his years 
of suffering his intellect remained unimpaired, and 
the Neueste Gediekte and Rovianzero showed some- 
thing like a return to his earliest and best work. 
He was buried at Montmartre in the land of his 
adoption. Heine has been called the Voltaire of 
Germany ; but while he had to the full the French 
feeling for style, he had depths of sensibility to 
which no Frenchman, except perhaps Hugo, ever 
penetrated. His poems have been translated by 
Bowring, Lord Lytton, Sir Theodore Martin, J. 
Geikie, and many others ; his entire works by 
C. G. Leland. There are English lives by W. Sharp 
and Stigand ; and the essays on Heine by Matthew 
Arnold and George Eliot (the latter little known) 
are both appreciative and suggestive. 

Heineccius, Johann Gottlieb (1681-1741), 
a learned German jurist, was professor of philosophy 
at Halle from 1713 to 1720, and twice held the 
united chairs of law and philosophy at that uni- 
versity (1720-23 and 1733-41), besides occupying 
similar posts at other universities. He wrote upon 
philosophical principles the following, amongst 
other works : Historia Juris Civilis Romani (1733), 
Elementa Juris Qermanici (1735), and Elementa 
Juris Natures et Gentium (1723), the last of which 
was translated into English. His brother, Johann 
Michaelis (1674-1722), was author of a work on 
ancient German seals. 

Heir, Heiress, the person to whom the in- 
heritance of lands descends according to a certain 
prescribed order of descent, and he is either “ heir- 
apparent ” or “ heir-presumptive/’ An heir-apparent 
is one who will be heir to his ancestor if he 
survive him. He is not heir in the proper sense of 
the word until after the death of his ancestor, for 
“ nemo est hares viventis .” Formerly the term 
“heir-apparent” was applied to the nearest living 
heir, for he would be heir if the ancestor died 
immediately, while no distinction was made between 
an “ heir-apparent,” who must be heir in any event, 
and an heir-apparent whose claim is liable to be 
defeated wholly or partially by the birth of a 
nearer heir or coheir. At the present day, however, 
“ heir-apparent ” means one who, if he survive the 
ancestor, must certainly be his heir— e.g. an eldest 
son in ordinary cases ; while any other heir is called 
an heir-presumptive, because his claim to inherit is 
liable to be defeated by the birth of a nearer heir. 
An heir (“apparent” or “presumptive”) according 
to the above distinction, then, is the nearest blood 
relation capable of inheriting to his ancestor. The 
term “ heir ” is also used as a word of limitation to 
denote the quality of an estate of inheritance on its 
creation. This was formerly imperative, but by the 
“Conveyancing Act, 1881,” the word “heirs” or 
u heirs of my body ” are no longer necessary to create 


an estate in fee-simple or fee-tail, and by the “ Wills 
Act ” it is enacted that where any real estate shall, 
after the passing of that Act, be devised without 
words of limitation, it shall be construed to 
pass the whole interest which the testator had 
power to dispose of, unless a contrary intention 
should appear by the will. An heir-at-lavr 
or heir-general is one who by the common 
law succeeds to the lands and tenements of 
his father or ancestor at his death. [Descent, 
Will.] 

Heirlooms are such goods and personal 
chattels as, contrary to the nature of chattels in 
general, go by special custom to the heir or devisee 
of the owner along with the inheritfwiee, and not to 
his executor. The owner of an heirloom cannot 
dispose of it by will, so as to sever it from the 
inheritance, though he may dispose of it during his 
lifetime. 

Hel, the Scandinavian goddess of the lower 
regions, was the daughter of Loki and Angurboda. 
The darkness of her aspect betokened the fierceness 
of her character. All who died of old age or sick- 
ness were the victims of her cruelty and her greed. 

Holder, The, a port of Holland, 51 miles N.W. 
of Amsterdam. Situated at the northern end of 
the North Holland Canal, it has a good harbour, 
and is a strong fortress as well as a port. There is 
an arsenal and a naval training-college, and also a 
meteorological institute. 

Helen, the beautiful woman whose abduction 
by Paris was the cause of the fall of Troy. Her 
father was said to be Zeus, who visited her mother 
Leda in the form of a swan. Her great beauty caused 
her to be carried off in her youth to Attica by Theseus^ 
and Peirithous ; but she was rescued by her half- 
brothers Castor and Polydeuces, or Pollux, and 
afterwards given in marriage to Menelaus. From 
him Paris, with the help of Aphrodite, carried her 
off to Troy. Then Menelaus got together a mighty 
host of Achaeans, some of whose leaders had been 
Helen’s suitors, and after a ten years’ siege Troy 
was taken. There are various accounts of what 
happened to her later. One makes her marry 
DeiphObus, the brother of Paris, and betray him to 
Menelaus, with whom she returns to Sparta. In 
another she marries Achilles. In a third she is 
driven from Greece and flies to Rhodes, where she 
is strangled by Polyxo. In two plays of Euripides 
she is an important character. In the Troadm she 
uses all the arts of apology to win back Menelaus. 
Another myth, alluded to by Stesichorns and 
Herodotus, related that only a phantom Helen 
went to Troy, the real Helen being safe in Egypt 
all the time. The last Greek poet who dealt 
with the subject was Quintus Smyrnseus. Virgil, 
in the JEneid , makes her salvation from the 
wrath of JEneas in the temple of Vesta come 
from Venus. 

Helena, the largest town in Montana, is in the 
Prickly Pear Valley between the Rocky Mountains 
and the Missouri fiver. Until lately it was only a 
collection of gold-diggers’ log-cabins, and was 
called Last Chance Gulch. The seat of the State 


Helena. 


( 260 ) 


Helios. 


government, it has Government offices and several 
other buildings, and is an important railway centre. 

Helena, the Empress, mother of Constantine, 
became a Christian after the defeat of Maxentius. 
Iraclibira says she visited Jerusalem in 326 and 
discovered the Holy Sepulchre and the three 
crosses. She was canonised after death, her 
festival being August 8th. There is a saint in the 
Greek Church of the same name, who lived in the 
10th century, and was of noble birth. 

(ftwth fl-atur, an extinct genus of starfish, 
occurring in the Devonian rocks, and especially in 
some slates that are in Germany. 

Helicon, a range of mountains in Boeotia, 
ancient Greece, were the fabled abode of the 
Muses. From them sprung the founts of Aganippe 
and Hippocrene, draughts from which gave 
inspiration. The village of Ascra at the foot of the 
mountains was the home of Hesiod. 

Helicopter, a species of dying machine which, 
instead of possessing large sustaining surfaces, as 
in monoplanes and biplanes (Aeroplane), has a 
number of revolving fans which serve the double 
purpose of sustaining the machine and effecting 
progression. Although no practical achievement 
has yet been accomplished by this class of flying 
machine, Edison believes that when perfected 
it will enable an aviator to “ encircle the globe 
in a week.” [Aeronautics.] 

Heligoland, a small island in the North Sea, 
some 85 miles from the mouth of the river Elbe. 
It is about a mile long and a third of a mile broad. 
The greater part of the houses are on a rock 200 
feet high Bathing in the season takes place 
from Sandy Island or Dttne, a sandbank about a 
mile distant. A great deal of fishing is carried on. 
Heligoland was taken from the Danes in 1807, and 
ceded to England by the treaty of 1814. By an 
agreement in 1890 it was given up to Germany in 
exchange for certain concessions in East Africa, 
•and it has been strongly fortified. An action was 
fought off Heligoland on May 9, 1864, between 
two Austrian frigates and three Prussian gunboats 
under Commodore Tegethoff, and three Danish 
frigates under Commodore Svensen. The allies got 
the worst of it. 

He^oeentric. in astronomy, is a term ex- 
pressing a reference to the sun as the central body 
from which distances, etc., are measured. Such 
reference is often more convenient than the 
geocentric , which regards the earth as the standard 
position for measurement. 

Helioddrus, a Greek writer of the third 
century, was born at Emesa. He wrote a romance 
of some literary power called JEihiopica, the sub- 
ject of which was the loves of Theagenes and 
Chariclea, which has been edited by Bekker and 
Heischig. 

Hftliogab&lu*. or Elagabalus, Emperor of 
Home, was one of the worst who wore the purple. 
He derived his name from the sun-god Elagabal, 
whose high priest at Emesa he was, but on the 


death of Caracalla was set up by the soldiers 
against Macrlnus, and upon the defeat of the latter 
in 218 became emperor. After a reign stained by 
every kind of cruelty and folly the praetorians rose 
against him and murdered him in 222. 

Heliograph, or Heliostat, is an instrument 
for flashing messages from one point to another by 
means of sunlight reflected from a mirror. Its 
chief applications have been to military tactics. 
Signalling has been effected through a distance of 
ISO miles in California and 170 miles in Algeria. 

Heliolites. [Helioporid.®.] 

Heliometer, an instrument due originally to 
Savery and Bouguer, and improved a century later 
by Dollond and Fraunhofer, its purpose being to 
measure the angular diameter of the sun, or any 
other heavenly body with an appreciable disc, or 
the angular distance between any two bodies near 
each other. One form consists of an object-glass 
cut into halves ; each half gives a separate image 
of the heavenly body, but as the halves are made 
to slide apart the images draw nearer to each other 
and ultimately coincide. The distance apart of 
the two halves measures the required angular 
distance. 

Heliopolis. " the City of the Sun,” called by the 
Egyptians On, was situated on the most eastern 
branch of the Nile near Pelusium. It was the chief 
of the sacred cities of Egypt. To it Solon and 
Plato are said to have resorted, and among the 
chief priests were Manetho and Potiphar. Near it 
is still to be seen an obelisk called Pharaoh’s 
Needle, and Cleopatra’s Needle was also originally 
here. This place is not to be confounded with 
Baalbec or Syrian Heliopolis. 

Helioporidse. a family of Alcyonarian (q.v.) 
corals popularly known as the “ Blue Corals ” from 
their fine azure blue colour. The skeleton is cal- 
careous, and is formed of a series of tubes of two 
sizes. Each set are inhabited by polypes of differ- 
ent structure, so that the colony is dimorphic. The 
larger tubes especially are crossed by tabulae or 
horizontal plates, and have septal plates running 
along them. The latter are usually twelve in 
number in each tube, and have no relation to the 
mesenteries. They are really foldings of the walls, 
and are known as pseudo-septa. The smaller or 
“ coenenchymal ” tubes contain rudimentary sexless 
polypes. The only genus in the family is Heliolites , 
which forms round lobed masses, it lives in the 
Indian and Pacific Oceans. The Silurian genera 
Heliolites, Plasmopora, etc., are probably also mem- 
bers of this family. They are tabulate, and consist 
in the same way of masses of large and small 
coenenchymal tubes. 

Helios. the Sun, was worshipped by the Greeks 
as a god. Homer makes him the son of Hyperion 
and Theia, and the brother of SelSne, the Moon. 
He rises from Oceanus in the morning to give light 
to gods and men, and falls into it again in the 
evening. Later writers placed his residence at 
Colchis, whither he was conveyed back after the 
toils of the day in a golden flying boat. 'Helios 
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afterwards became almost identical with Phoebus 
in the minds of poets. Rhodes was the chief seat 
of his worship, and Sicily (Trinacria) was also 
sacred to him. White lambs and boars were offered 
to him. 

Helioscove, a telescope with darkened glass, 
through which the sun may be observed without 
injury to the eyes. 

Heliotrope. [Bloodstone.] 

Heliotrope, Heliotropium, a genus of small 
plants belonging to a tribe closely related to the 
Boragine®. They are hairy ; have scattered leaves, 
small lilac, blue or white flowers in scorpioid spikes, 
with the polysymmetric pentamerous calyx, corolla 
and stamens and two deeply-divided carpels charac- 
teristic of the borage family. They are natives of 
the tropical and sub-tropical regions of both hemi- 
spheres, some occurring in Europe, and 23 species 
in Australia, whilst the favourite “ cherry-pie ” of 
our gardens is II. peruvianum. 

Heliotropism, in vegetable physiology, is the 
response of the plant to the directive influence of 
light. Light has in general a retarding influence 
upon growth, so that illuminated parts grow more 
slowly than those in shadow. From the unequal 
growth thus caused curvature results, which is 
more marked when the light is more intense. The 
effect is produced mainly by light between the 
violet and ultra-violet of the spectrum, but even 
the dark ultra-red rays have some effect. Among 
radially symmetrical organs, such as axes, stems 
are generally positively heliotropic — bending, that 
is, towards the light, as seen in plants growing in 
a window, owing to the more rapid growth on the 
shaded side — while roots are mostly negatively 
heliotropic. A reversal of direction in one organ 
is exemplified in the flower-stalk of Linaria 
Cymbalcuria , the ivy-leaved toad-flax, which in the 
flower stage is positively heliotropic and so droops, 
and in fruit becomes negatively bo and erect. 
Vertical or bilateral organs, such as the leaves of 
Iris , are positively heliotropic. Dorsi ventral or- 
gans, such as most leaves, exhibit what is termed 
diarheliotropism , placing their dorsal surfaces at 
right angles to the direction of incidence of the 
light. 

Heliozoa, a class of Bhizopoda (q.v.) which 
have stable pseudopodia which rarely branch or 
anastomose. They possess a contractile vacuole 
q.v.), but no central capsule separating the external 
rom the internal portion of the protoplasm. They 
resemble the Radiolaria (q.v.) in the first character, 
and also in the occasional presence of siliceous 
spicules. The absence, however, of a central cap- 
sule shows that they are simpler in organisation 
than these. The majority are inhabitants of fresh 
water. The best-known type is Actinophrys sol, 
a common fresh-water organism less than a 
thousandth of an inch in diameter. The shell 
is the main character used in classification. There 
are four groups : the Aphrothoraca, without any 
skeleton, e.g. Actinospctrium , the Chlamydophora, 
with a loose gelatinous skeleton, the Chalarothoraca, 
with a skeleton of loose siliceous spicules, e.g . 


Acemthocystis, and finally the Desmothoraca, with 
a globular siliceous shell pierced by apertures, e.g. 
Orbulinella. 

Helix, the type genus of the Hclicidw. [Snail.] 

. Helix, or Spiral, is a curve of much interest 
in mathematics. It is traced out by a moving 
point that combines a rotation about an axis with 
a rectilinear movement in a line parallel to the 
axis. An ordinary screw-thread affords an example 
of the regular helix. The amount of onward 
motion in the direction of the axis that is produced 
in one complete rotation is called the pitch. Thus 
if a screw of $-inch pitch, penetrating a piece of 
wood, is given one complete revolution it advances 
| inch, and proportionately less for any fraction of 
a revolution. This uniformity of advance shows 
that the spiral can be produced by wrapping a 
triangular slip of paper round a cylinder. 

Hell, in the Authorised Version of the New 
Testament, translates three different words— Hades, 
Gehenna , and Tartarus (2 Peter ii. 4), which hos- 
tile same meaning as Gehenna. Hades is the word 
used in the Septuagint to render the Hebrew Sheol,. 
the gloomy region into which all men pass after 
death. It was only during the Captivity that the 
Jews came to distinguish between Paradise, the 
abode of the virtuous, and Gehenna, that of the 
wicked. Much misconception has arisen through 
the employment of the same word to render Hades*, 
and Gehenna. This was probably due to the 
anxiety of the translators to avoid the appearance 
of giving any support to the doctrine of Purgatory. 
The orthodox Protestant view was that every soul 
passed immediately on death into a slate of 
everlasting bliss or torment, and it was only 
with the latter of these that either Hades or 
Gehenna could be identified. The materialistic 
conceptions regarding the future place of punish- 
ment which grew up in the early Church, and are 
by no means extinct at the present time, were 
based on the words used by Christ in His 
allusions to Gehenna. But there can be no doubt 
that His language was figurative, and it is now 
generally agreed among divines, as more consonant 
with the teaching of Christianity, that the anguish 
suffered by the wicked after death is of a spiritual 
rather that a physical character. As regards the 
larger question of the possibility of salvation after 
death, the doctrine that there is no intermediate 
state between those of the redeemed anti the 
damned, and that the judgment once passed on 
the dead soul is final, is still regarded as the 
orthodox Protestant view. But it is very doubtful 
whether this doctrine can be established even by a 
literal translation of the sacred text, and many 
eminent Christians have found it extremely re- 
pugnant to their moral sense. The words of the- 
Saviour to the crucified robber distinctly point 
to an intermediate state ; and it is by no means; 
certain that aiDnios denotes “ eternal ” punishment ; 
on etymological grounds, at any rate, it should rather 
mean “ lasting for an age ” or “ for ages.” Origen, 
in the 3rd century, put forward the doctrine of 
“ Universalism,” which teaches that all men will 
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finally be saved; it was at least regarded with 
favour by St. Jerome, and in modem times has 
received the assent of many eminent theologians. 

The doctrine that Christ “descended into hell," 
accepted by the Church in the Creed and in the 
Third Article of Keligion, has been interpreted in 
several different ways. It is founded mainly on 
1 Peter iii. 19 {cf. Ephesians iv. 9 ; Acts ii. 27-31). 
It was taught by Ignatius, Hermas, and other early 
Fathers. The general view of the Christian Church 
on this difficult point is that the “soul" is the 
spirit or rational part of Christ— that which the 
Jews could not kill— and that “ hell ” is the place of 
departed spirits. 

HeUadotberium, a genus of extinct rumin- 
ants, intermediate between the Cervidae and 
Bovidas, but, like the giraffe (q.v.), more nearly 
related to the former. Its remains have been found 
in the older Pliocene rocks of Pikermi in Attica, 
of S. France, and of the Siwalik Hills in India. 

Hellebore, a name applied by the Greek 
herbalists to two very different groups of medicinal 
plants, the “ black hellebores,” so called from the 
dark colour of their rhizomes, belonging to the 
ranunculaceous genus Helleborus , and the “ white 
hellebores,” belonging to the liliaceous Vcratrum 
(q.v.). The species of Helleborus are herbs with 
pedate or palmate radical or cauline leaves ; five 
persistent and often petaloid sepals, generally 
green, white, or red ; the same number of small, 
deciduous, tubular green petals, serving as nectaries ; 
numerous stamens, arranged spirally ; and a circle 
of carpels slightly united at their bases, and form- 
ing follicles in the fruit stage. H. viridis, the 
green hellebore, with yellowish-green sepals* and 
If. fastidus , the stinking hellebore or bear’s -foot, 
with its green sepals splotched with dull, red, are 
natives of England. 11. niger, the Christmas rose, 
with dark green foliage and spreading^ white or 
pink flowers, is a native of central and' southern 
Europe, now much grown in our gardens. H. 
orient alls, a native of Asia Minor, with a more 
separable cortex to its woody rhizome, is probably 
the drug used by the ancients. The hellebores 
contain the poisonous glucosides Jiclleborin , 
CtyH^Oti, and hellcborein , C^H^Oig. The rhizome 
of H. niger is poisonous, rubefacient, and vesicant 
when fresh, and emetic, purgative, and sternuta- 
tory wjjen first dried, but afterwards losing its 
purgative property. Death ensues from poisonous 
doses, as from those of Digitalis, from paralysis of 
the heart-. The tincture is used in dropsy; but 
both this species and H. fastidus and H. viridis are 
now chiefly employed in veterinary practice. Greek 
and Roman writers attributed to “hellebore” an 
efficacy in oases of insanity. 

Helleborin, a body of the class of compounds 
known as glucosides (q.v.), which occurs in the roots 
of the Black Hellebore and some other plants. It 
forms shining white crystals insoluble in water, 
and possessing a burning taste. It has the com- 
position CagH^Og, while a closely -related substance, 
Helleboreih, of composition C^II^O^, also occurs 
in the same sources. 


Kelleborine, the English name of plants 
belonging to the two Orchidaceous genera Jtynpactis 
and CephaUmthera. Three species of the latter 
and two of the former occur in Britain. 

Hellenists. (1) Greeks (Hellenes) or 
foreigners who became Jewish proselytes. (2) 
Jewish settlers in foreign lands who adopted the 
Greek language and the Greek manner of life, then 
everywhere current, while they clung to Hebrew 
tradition, and retained the Hebrew cast of mind. 
The word is translated “ Grecians ” in the Author- 
ised, and “ Grecian Jews ” in the Revised Version. 
The opposition between “ Hebrews ” and “ Hellen- 
ists ” in the early Church at Jerusalem is mentioned 
Acts vi. 1 ; cf. ix. 29. Alexandria was the great 
commercial centre in which the Hellenistic spirit 
received its fullest development. Here arose the 
dialect called Hellenistic Greek, in which Hebrew 
terms of thought appeared clothed in a Greek 
dress, thus giving rise to what was practically a 
new language with its own peculiarities of vocabu- 
lary, idiom, and construction. A literary monument 
of Hellenistic Greek is preserved in the Septuagint 
version of the Old Testament. The speculations of 
Hellenistic philosophers such as Philo (q.v.) 
exercised much influence over Christian thought, 
and gave rise to many heresies. This application 
of the term “Hellenism” must not be confused 
with its use to denote Greek life generally under 
the monarchies succeeding Alexander the Great, 
when much of the East and Egypt became predomi- 
nantly Greek in speech though not in population. 

Holler, Stephen (1816-88), a brilliant pianist 
and composer for the pianoforte, was born at Pesth. 
He went to Augsburg to complete his musical 
education, where he stayed eight years, and then 
went to Paris in 1838. Heller composed many 
6tudes, preludes, tarantellas, and small pieces of 
great delicacy. 

Helm, the apparatus by means of which a ship 
is steered. It includes, in large ships, the rudder, 
the tiller, and the wheel, and in small craft the two 
former only. The term helm is applied more 
particularly to the tiller; “starboard the helm” 
means “bring the tiller over to the right side of 
the ship.” To “ put the helm down ” is to push the 
tiller to the lee side, so as to put the vessel about, 
or lay her to the windward. 

Helmet. In heraldry, distinctions of rank are 
denoted by the metal of the helmet, the number 
of bars in the vizor and the position. 

Helmholts, Hermann Ludwig Ferdinand 
von, a distinguished German physician and 
scientific writer, bom in 1821. He was educated 
for the medical profession, and practised as a 
surgeon at Berlin and Potsdam. After having been 
an assistant in the Berlin Anatomical Museum, 
he held the chair of physiology at Konigsberg, 
Bonn, and Heidelberg successively, and in 1871 
was appointed professor of physics at Berlin. His 
work in physics and in physiology is equally valu- 
able. To the first belongs his essay on the 
Conservation of Energy (1847), also his analysis of 
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the spectrum. In physiology he has devoted 
himself chiefly to physiological optics and the 
connection between sight and sound. He invented 
an instrument with which the retina of the living 
eye can be studied, and wrote Theory of Sound 
Sensations (1862), and Sensation of Tone as a 
Physiological Basis for the Theory of Music 
(trans. 1875). Besides this he made investigations 
on the subject of nerve disturbances, vibrations of 
air in pipes, and the relation between colour and 
sound. The English translation of his Popular 
Scientific Lectures ( Vortrdge ) has an introduction 
by Tyndall. He died in 1894. 

Helmont, Jean Baptiste van (1577-1644), 
a great Belgian chemist, was born at Brussels and 
educated at Louvain. Before his marriage in 1605 
he travelled in England, France, and Switzerland. 
Four years afterwards he settled down to a life 
of study at Vilvorde, his estate near Brussels. 
Throughout his life he wavered between science 
and mysticism, and was in early life deeply re- 
ligious, both studying and putting into practice 
the teaching of the Imitatio Christi. This was 
succeeded by an absorption in Paracelsus and a 
devotion to alchemy and chemistry. Van Helmont ’s 
contributions to the latter were his distinction 
between various gases, his insistence on the employ- 
ment of the balance with the demonstration of its 
consequences, and his investigation of human 
fluids. He is said to have been the first to employ 
the term “saturation” and to use boiling-point 
and melting-point as measures of temperature. 
Many editions of his works have been printed, and 
in 1868 a book by Rommelaere, fJtuaes sur Van 
Helmont , was published at Brussels. 

Heloderm, either of the two species of 
Heloderma, from western America. These lizards 
are the only ones known to be poisonous. Their 
bite soon kills birds and small mammals, but is 
rarely fatal to man. The wart-like scales are 
orange and black. 

H610X86. [Abelard.] 

Helots, the serfs who formed the lowest grade 
in the Spartan population, consisting originally of 
the Achaean landowners who had been enslaved by 
the Doric invaders. In many respects they 
resembled the mediaeval villeins— e.g. they worked 
for individual proprietors, to whom they paid a* 
fixed rent in kind, and they could not be sold away 
from the land to which they were bound. They 
belonged to the state, which alone could grant 
them freedom. In war they usually served as light- 
armed troops, but occasionally they were enrolled 
as a part of the regular army. They were very 
cruelly treated, and the murder of Helots was one 
of the duties entrusted to the “secret commissions” 
of Spartan youths. 

Helps, Sir Arthur (1817-75), a popular 
essayist, was born at Streatham. After having 
been private secretary to Mr. Spring Kice and Lord 
Morpeth, he was in 1860 appointed clerk to the 
Privy Council. His Essays Written during the 
Intervals of Business appeared in 1841, and The 
Claims of Labour in 1844. The first series of 


Friends in Council , a discussion of various social 
and literary subjects in the form of a dialogue, 
was published in 1847, and was succeeded in 1859 
bv a second series. This author also wrote The 
Spanish Conquest of America (1855-61), and 
biographical studies in similar subjects, some 
novels ( Ivan do Biron , etc.), and some plays of 
inconsiderable merit. His last book, Social Pressure , 
was published in 1875. 

Helsingfors, the capital of Finland, is situated 
on a peninsula in the Gulf, in lat. 60° 10' N. and 
long. 25° E. Its founder was Gustavus I. of 
Sweden, by whom it was placed on a site somewhat 
farther inland than the present town. In 1819 it 
became the capital of the duchy. Though it has 
now for a century been in Russian hands, Swedish 
is still spoken in the town. Helsingfors is pro- 
tected by the fortifications of Sveaborg, consisting 
of a line of batteries a mile long on seven islands 
at the entrance to the harbour. These were bom- 
barded for two days by the Allies in 1855, and the 
impression as to their strength was confirmed. 
Helsingfors is a handsome town, with a senate- 
house, diet-house, three fine churches, and some 
university buildings. The university was removed 
hence from Abo in 1828, and has upwards of 1,500 
students and more than 40 professors. It has a 
large library, the remains of that which was burnt 
at Abo, a hospital, and a good observatory. The 
town is also important commercially as a Baltic 
port, and exports large quantities of timber. It is 
much resorted to by the inhabitants of St. Peters- 
burg as a bathing-place. 

Helvellyn, a mountain on the borders of 
Westmoreland and Cumberland, nearly midway 
between Keswick and Ambleside, 3,118 feet in 
height. It is easily climbed. 

Helvetia Green, also known as Acid Green, 
a fine green organic dyestuff, derived, like many 
other colour materials, from triphenyl methane 
(C 6 H 8 )*CH. 

Helvetii, a Keltic people whose territory — 
consisting of four “ pagi ” or cantons — was almost 
identical with the modern Switzerland, being 
bounded by the Jura on the west, the Rhine on the 
north and east, and the Rhone and the Lake of 
Geneva on the south. Their attempt to subdue 
Southern Gaul is narrated by Caesar in his Gallic 
War (bk. i. chaps. 1-29). After burning their towns 
and villages and collecting supplies sufficient for 
three months, they assembled at the Lake of 
Geneva, but Caesar blocked their way by building 
a wall along the Rhine, and afterwards defeated 
them in a great battle at Bibracte, the chief town 
of the ACdui (58 B.C.). The survivors were sent 
back to their own country, and became subject to 
the Romans. In the 1st century A.D. they were 
almost exterminated by one of vitellius’ generals 
in consequence of their adhesion to Galba. 

Helvdtius, Claude Adrien (1715-71), French 
philosopher, was born in Paris, and was a son 
of a doctor who had attended both Louis XIV. 
and Louis XV. He was trained to be a financier, 
and from 1738 to 1750, when he resigned, held a 
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farmer-generalship. His thoughts, however, early 
turned to philosophy and literature, and even as a 
boy he was a student of Locke. Though he held 
the post of chamberlain to the queen, he was but 
seldom at court, and passed the last twenty years 
of his life almost entirely at his estate at Vor6, in 
La Perche, He was a popular landlord, and did 
many kind acts, especially relieving those who had 
been ruined by the exactions of the farmers- 
general. As one of the Encyclopaedists he was 
intimate with Voltaire, Diderot, and D’Alembert, 
and was fond of getting up what he called an idea- 
hunt {chasse aux idees) by propounding to a com- 
pany of his friends some startling paradox. He 
visited England and Prussia a few years before his 
death. His chief work was called Be VEsprit, 
and appeared in 1768. Another work, Be V Homme, 
was published a year after his death. Editions of 
his collected works appeared in 1796 and 1818. 

Heluine, or Helvite, a mineral which forms 
lustrous regular crystals of a yellow or green 
colour, specific gravity 3-8, hardness 6. It consists 
of the silicates of iron, manganese, and beryllium 
with a sulphide of manganese, and is interesting 
both as a compound of the rare element beryllium, 
and as the only known natural compound of a 
silicate and a sulphide. 

Hemans, Felicia Dorothea (1793-1836), a 
writer of English verse, was the daughter of a 
Liverpool merchant named George Browne. She 
was brought up at Gwrych, North Wales, and a 
quarto volume of her poems was published when 
she was fourteen. Shelley wished to correspond 
with her, but her parents refused to allow him, and 
three years after the publication of her Bomestic 
Affections (1812) she married Captain Hemans. 
They had five children, but in 1818 a separation 
took place. Next year she published Translations 
from Gamocns and other Poets , which was followed 
by The Sceptic (1820), a prize poem on Dartmoor, 
Welsh Melodies (1822), and The Vespers of Palermo, 
a tragedy produced without success at Covent 
Garden in 1823. In 1825 appeared Lays of Many 
Lands and The Threat Sanctvanj, in the second 
edition of which (1829) Casablanca was included. 
In 1829 she went to Scotland and made the 
acquaintance of Sir Walter Scott, and in the same 
year met Wordsworth during a visit to the Lakes. 
Her lasfefour years were spent in Dublin, where she 
knew Whately and Blanco White. Her Hymns for 
Childhood were first published in America, where 
her works were very popular. A memoir of Mrs. 
Hemans by her sister, Mrs. Hughes, was prefixed 
to the first collected edition of her works. 

Heuelytra, the anterior wings of the Heter- 
optera (q.v.), so called because half are thickened 
to form elytra and half remain as membranous 
flying wings. 

Hemianopia, H ©miopia, the condition in 
which the corresponding halves of the two retinas 
fail to convey the impression of sight to the central 
nervous system, in consequence of which only one 
half of an object to which the gaze is directed is 


visible. This rare symptom occurs in some cases 
of tumour within the brain. 

Hemicrania. [Megrim. j 

Hemimetabolic Insects are those in which 
the metamorphosis is “ incomplete ” — i.e. the pupa 
is active, so that the caterpillar and imago stages 
are not sharply marked off by a resting chrysalis 
stage. 

Hemimorphite, or Smithsonite, the mineral 
hydrous silicate of zinc (2ZnSiO« -f H ? 0), a 
valuable ore of zinc, crystallises in the Prismatic 
system, often in hemihedral twins of the rhombic 
prism, with perfect crystalline cleavage, but also 
occurs massive, granular, fibrous, or stalactitic. It 
varies from transparency to opacity, from white to 
yellowish brown, and from adamantine to vitreous 
or subpear ly lustre. Its hardness is 4-5 to 5, its 
specific gravity 3*16 to 3-5, and it is thermo-electric. 
Before the blowpipe it is almost infusible, but it 
turns green with cobalt-nitrate. In the mattrass it 
decrepitates, whitens, and gives off water. It 
gelatinises with acids, and dissolves in strong 
caustic potash. It is found with calamine (q.v.) 
in the Mendip Hills; at Matlock and Castleton, 
Derbyshire ; Alston Moor, Cumberland ; Leadhills, 
Lanarkshire ; Aix-la-Chapelle ; Schemnitz in Hun- 
gary ; and various places in the United States. 

Hemiplegia. [Paralysis.] 

Hemiptera. [Rhyncota.] 

Hemlock ( Cenium maculatuni), a poisonous bi- 
ennial plant belonging to the Umbelliferae, is a not 
uncommon hedge-row plant in the British Isles. It 
grovs from three to five feet high, erect am; 
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branching, and is most readily recognised by tin 
dark purplish spots on its smooth, hollow stem! 
and its strong, mouse-like smell. The leaves art 
tri-pinnate, and, in addition to the general in 
volucres, the compound, many-rayed umbels o: 
small white flowers have involucels of three shon 
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bracteoles all on one side, the outer side, of the 
peduncle. The fruits are broadly ovate, splitting 
into mericarps, each having five crenate projecting 
ribs, but no oil-vittae. These fruits, and, to a less 
extent, the leaves, contain the poisonous alkaloid 
conia , C 8 H]«N, which is similar in its action to 
nicotine. Hemlock is chiefly employed as an 
extract or tincture, acting as a sedative or anti- 
spasmodic; but large doses produce giddiness, 
nausea, and paralysis. Many allied umbelliferous 
plants are commonly confused with hemlock. 

Hemlock-spruce ( Tsuga canadensis ) is a 
conifer related to the spruces (q.v.), native to the 
north-east of North America, where it is often 
called simply the “ hemlock.” In New Brunswick 
and Nova Scotia it is often the predominant species. 
It prefers dry, mountainous woods, and often 
reaches a girth of nine feet. The wood is crooked 
in grain and liable to warp, and is not, therefore, of 
much value. The main branches droop elegantly. 
The shoots are used for spruce-beer. The leaves 
are short, flat, light green above and whitish below, 
resembling those of fir ad pressed on the stem, and 
distichous on the twigs. The cones are small, ovate, 
and pointed, resembling, but much smaller than, 
those of the true spruces, Plcea. The bark is stripped 
off in May and June, and, either unprepared or as 
an extract, is largely used in tanning. The tree also 
yields the slightly stimulant Canaria pitch, a sub- 
stitute for Burgundy pitch. 

Hemp ( Cannabis sativa), an annual plant, which, 
like the nop (q.v.), belongs to the Cannabinaceaa, a 
sub-order of the Urticacese, and has been employed 
as a fibre, and as a source of a medicinal mid 
intoxicating resin from very ancient times. The 
hemp plant is probably a native of temperate Asia, 
near the Caspian. It is dioecious, the female plant 
being the larger, and reaching to 10, or even 17 
feet in height. The leaves consist of from five to seven 
lanceolate-acuminate leaflets with serrate margins, 
arranged palmately. The male flowers are in loose 
panicles, the female ones in short spikes. Hemp is 
cultivated in Suffolk and Lincolnshire and in 
Ireland, but chiefly imported from Russia, Ger- 
many. Italy, and the United States, to London, 
Liverpool, Hull, and Leith. In the official returns 
various other fibres, such as Manilla hemp (q.v.) 
from the Philippines, Suna hemp (q.v.) from India, 
and Pita fibre (q.v.) from Mexico, are included 
under hemp. Hemp is used for all kinds of cord- 
age, sacking, canvas, and sail-cloth. The pre- 
paration of the fibre is similar to that of flax (q.v.). 
Hemp-seed, which really consists of small nuts or 
fruits, is used as a food for cage-birds, and contains 
34 per cent, of a drying oil, inferior to linseed oil. 
The oil-cake is purgative. As a drug or intoxicant 
hemp is used in enormous quantities in the East 
under the three forms : bhang , the dried leaves and 
twigs, ganja or guaza, the flowering and fruiting 
clusters, and churrns , the exuded resin itself. 
Hashish is a preparation of ganja or bhang with 
butter. The chemical characters of the resin are 
imperfectly known. It acts on the nervous system, 
producing exhilaration and appetite in small doses, 
hallucinations and even catalepsy in larger ones. 


It has been employed as an antispasmodic and 
anodyne in tetanus and hydrophobia. 

Hems, or Homs, a city in Syria, situated on 
the right bank of the Orontes 63 miles N.K. of 
Tripoli, is the ancient Emesa, where Aurelian 
defeated Zenobia, Queen of Palmyra, in 272. The 
Saracens captured it in the 7th century, and in 
1098 it fell into the hands of the Crusaders. The 
site of the ancient Temple of the Sun is probably 
that now occupied by the castle. Silk goods and 
gold wares are made, and a trade in oil and sesame 
is carried on. 

Henbane (Hyoscyamus niger ), a poisonous 
annual or biennial plant belonging to the night- 
shade family, occurs wild on rubbish -heaps and 
waste ground in Western Asia and Europe, in- 
cluding Great Britain. The biennial form is also 
cultivated as a drug. The whole plant is covered 
with viscid hairs, and has a disagreeable smell. 
The flowers have a persistent campanulate calyx 
with five lobes, a raonosymmetric cream-coloured 
corolla veined with purple, giving it an unwhole- 
some lurid appearance, and five stamens, and are 
succeeded by a many-seeded pyxidium (q.v.). The 
leaves and seeds contain the alkaloid hyoscyamive 
(CjgHjjgNjjOg), which differs from atropine mainly in 
being more soluble. The extract or tincture is a 
valuable anodyne. 

Hengist (“ horse ”) and Horsa (“ mare ”) wore, 
according to Bede and the Anglo-Saxon Chronicle , 
the names of the two leaders of the first Teutonic 
invaders of Britain. They arc said to have landed 
at Ebbsfleet in 449 or 450 to assist Vortigern, a 
British prince, against the Piets, and to have re- 
ceived Thanet as the reward of their successes, but 
afterwards to have turned their arms against him. 
Horsa was slain at Aylesford in 465, but Hengist 
and his son afterwards conquered Kent. Their 
names are not, however, mentioned by Gildas, and 
it is by no means certain that any such persons 
existed. 

Kengstenberg, Ernest Wilhelm (1802-69), 
a German theologian of the orthodox school, was 
born at Frondenberg, Westphalia. While studying 
philosophy and Oriental subjects at Bonn, he also 
took great interest in the Burschenschaft move- 
ments. It was at Berlin in 1824 that he first 
adopted the orthodox position. In 1820 he became 
extraordinary, and two years later ordinary pro- 
fessor of theology at that university. His re- 
actionary Dvangelische Kirt h enzeitung was begun 
in 1827. Most of his works have been translated 
into English, amongst them being Die Ditcher 
Mo8is und Aegypten (1841), and commentaries on 
the Psalms, St. John, and the Apocalypse. Heng- 
stenberg opposed the union of the Lutheran and 
Reformed Churches, and attempted to obtain the 
removal of Professors Gesenius, De Wette, and 
other Rationalists and so-called Rationalists from 
their chairs. 

Henley, a town on the Oxfordshire bank of the 
Thames, 8 miles N.E. of Reading, and 24 miles 6.E. 
of Oxford. The river here is crossed by a bridge 
with five arches, which was erected in 1786. Ihe 
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grammar school dates from the early years of the 
17th century. Brewing and malting are carried on, 
and there i.s a large trade in corn and timber. The 
first Regatta was held in 1839. Pop. (1901), 5,981. 

Henna, the “ camphire ” of the Bible (Song of 
Solomon i. 14; iv. 13), is the Levantine shrub 
Lawsonia alba , belonging to the order Lythrace®, 
which is also known in England as “Egyptian 
privet” and in the West Indies, where it has been 
naturalised, as “Jamaica mignonette.” Its older 
branches become spinous : its leaves are opposite, 
oval and entire ; and its small flowers are in pani- 
cles, very fragrant, and have each four petals and 
eight stamens. The leaves and twigs are pulver- 
ised and made into a paste with hot water, and this 
is used by Mohammedan women from India to 
Egypt to dye their nails, palms and soles, of an 
orange-red. The dye was used by the ancient 
Egyptians, as is shown by their mummies, and is 
said to have been used by Mohammed for his 
beard, a custom still followed by men in Persia. 
The manes of horses are also sometimes stained 
with it, and it is used in dyeing leather, though not 
lasting. Its use on the hands and feet is said to 
check perspiration. 

Henrietta Maria, Queen of England, was 
the youngest daughter of Henry IV. of France. 
She was born in 1609, and in 1625, when the Spanish 
match had failed, she married Charles I. By the 
marriage treaty it was agreed that she should be 
free to exercise her religion. The provision was ob- 
noxious to the English Puritans, and the way in 
which the privilege was abused caused great trouble 
to the king. The queen exercised little influence, 
however, till after the death of Buckingham. She 
and her coterie are generally thought to have urged 
Charles to attempt the arrest of the Five Members, 
and to have finally induced him to sign the Bill of 
Attainder against Strafford. On the outbreak of 
the Great Rebellion she took the crown jewels out 
of the country in order to raise money on them, 
and on her return shared her husband’s fortunes 
till 1644, when she returned to France, where she 
lived till the Restoration. She had been impeached 
by Pvm in 1643, but the proceedings were dropped. 
During the first five years of the reign of Charles 
II. she resided at Somerset House, the rest of her 
life being passed in her native France, where she 
died in 4669. 

Henry I #f King of England, youngest son of 
William I., was born in 1068. He was carefully 
educated, and attained such a degree of learning as 
to gain the surname of Beauclerc (“ fine scholar ”). 
Henry obtained the crown in 1100, partly by his 
own promptitude in seizing the royal treasure, but 
chiefly by the influence of the Earl of Warwick and 
Anselm. The absence of Robert in Palestine was 
also in his favour. Before his coronation he swore 
to maintain peace, to abolish the wrongs committed 
by the late king, and to deal justice with mercy, 
and soon afterwards he issued a charter, promising 
to maintain the privileges of the Church, the vassals, 
and the people. He then imprisoned Flambard, 
and invited Anselm back to England. To crown 


all, he married Edith, niece of Edgar jEtheling, 
the last of the Saxon line. Robert, on his return 
from the crusade, claimed the crown, but was 
satisfied for the time with the Cotentin and a 
pension. He was too troublesome, however, as a 
standard round which the forces of feudalism 
might gather, to be let alone, and, after his defeat 
at Tenchebrai in 1106, was deprived of the duchy of 
Normandy. Henry had to put, down four great 
feudal outbreaks. In 1102 the powerful Robert de 
Belesme was compelled to surrender his castle at 
Bridgnorth and to go into banishment. In 1104 
another rising took place, and that of 1118 was 
aided by Louis VI. of France and Count Folk of 
Anjou, who made use of the claims of Robert’s son 
William. When the final movement of 1124 had 
been repressed Henry was at length at peace, and 
the rest of his years were occupied in adminis- 
trative reform and the securing of the succession 
to Matilda, the king’s daughter, his son William 
having been drowned in 1130. At the beginning of 
the reign the Investiture question had caused a 
breach between Henry and Anselm, but both had 
statesmanship enough to agree to a compromise. 
[Anselm.] The most important feature of 
Henry’s government was hiB formation of an 
official nobility, and the beginning of a regular 
system of royal justice by the sending round of 
royal officers to all parts of the country to inquire 
into abuses as well as to collect taxes; but a 
disputed succession gave feudal anarchy a last 
chance and interrupted the work which had been 
so well begun. Henry I. died in 1135, 

Henry XI., son of Geoffrey, Count of Anjou, 
and Matilda or Maud, daughter of Henry I., was 
born in 1133 at Le Mans. He came to England in 
his ninth year, but passed the next few years at" 
Hie Scottish court. In 1151 he became Duke of 
Normandy and Count of Anjou, and next year.by 
his marriage with Eleanor, divorced wife of Louis 
VII. of France, acquired Aquitaine and other 
territory in the south of France. At the end of the 
Civil War he returned to England, and by the 
Treaty of Winchester (1153) was acknowledged 
heir to the crown, to which he succeeded at the 
end of 1154. He took up the work of his grand- 
father, and with the help of Archbishop Theobald 
and other officials, especially Thomas Becket (q.v.) 
the chancellor, demolished the baronial castles, 
reformed the coinage and re-established order 
under the authority of the Crown. This chiefly 
occupied the first ten years of the reign : the next 
eight saw the Becket quarrel, the Assize of 
Clarendon (1166) and the conquest of Brittany. 
After the death of Becket Henry went to Ireland, 
which country was granted him by the Pope in 
1172. During the next two years (1173-74) the last 
great feudal revolt took place. The nobles were 
supported by fhe Kings of France and Scotland and 
the Count of Flanders, as well as by Henry’s own 
sons ; but it was, nevertheless, unsuccessful. The 
great legislative acts of the Assize of Northampton 
( 1176), an expansion of that of Clarendon ; the Assize 
of Arms (1181), the basis of the military system, 
subsequently developed under Edward I. in the 
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Statute of Winchester, and the Assize of the 
Forest (1184), signalised the next period of the 
reign. Henry’s last years were embittered by the 
ingratitude of his sons, who, though all generously 
provided for, continually intrigued against him 
and allied themselves with his enemies. Henry, 
the eldest, was crowned in 1170 but in 1174 
acted with his father-in-law, Louis VII., in the 
great revolt, and in the year of his death (1183) 
again with Geoffrey took arms against his own 
father. Philip Augustus, the new King of France, 
aided Henry’s younger sons, and Henry was at war 
with them when in July, 1189, he died at Saumur. 
[Becket.] 

Henry XII., son of King John and Isabella of 
Angoul£me, was born in 1207, and succeeded to the 
throne in 1216. William Mareschal, Earl of Pem- 
broke, up to 1219, and afterwards Archbishop 
Langton and Hubert de Burgh strengthened the 
hands of Henry during his minority. The Great 
Charter was renewed, the alien Papal legates 
( legati a latere) were withdrawn from the realm, 
and the foreign mercenaries were dismissed. In 
1232 the Regency closed, and for two years the 
king was in the hands of Peter des Roches, the 
Poitevin Bishop of Winchester. Even after his 
dismissal foreign influence was predominant, and 
in 1236 gained fresh ground when Henry married 
Eleanor of Provence. The extent to which this 
grew led to the formation of a baronial opposition, 
the clergy also joining in the movement on account 
of the Papal exactions. It was not, however, till 
1252 that a great leader appeared in the person of 
Simon de Montfort (q.v.), himself a foreigner, who 
had married the king’s sister and acquired the 
earldom of Leicester. In 1258 things came to a 
head in the Mad Parliament, which entrusted the 
real government to a committee of barons. Before 
long the latter broke up into sections and in 1261 
the king regained power. In 1263 the Barons’ War 
broke out, and De Montfort having been victorious 
at Lewes summoned an assembly in 1265 in which 
burgesses as well as knights of the shire were 
invited to sit. Prince Edward, Henry’s son, soon, 
however, escaped, and was joined by the part of 
the baronage who were jealous of De Montfort ; and 
at Evesham the latter was defeated and slain. 
During the rest of the reign the influence of Prince 
Edward, who was a constitutionalist, but unwilling 
to submit to baronial dictation, was supreme. 
Henry III. died in 1272, after a reign of fifty-six 
years. During this long period the first conception 
of a Parliament, or non-feudal assembly, first 
appeared, the Friars established themselves in 
England, and the University of Oxford became an 
influence in national life. [Montfort, Hubert 
de Burgh, Grossbtete, etc.] 

Henry IV. was the eldest son of John of 
Gaunt, Duke of Lancaster, and was born at Boling- 
broke, Lincolnshire, in 1366. By his first marriage 
he acquired the Hereford property, and in 1385 was 
created Earl of Derby. He was one of the five 
Lords Appellant who, in 1381, impeached the 
ministers of Richard II., but afterwards supported 
that king. In 1398, however, he was banished for 


ten years, the king probably thinking the quarrel 
with Norfolk a good opportunity of getting rid of 
two such powerful nobles. Next year Richard con- 
fiscated the Lancaster estates, and the new duke, 
relying on his popularity, returned to claim them. 
He was so well received that he found it not diffi- 
cult to obtain the deposition of Richard and the 
offer of the crown to himself. He conciliated the 
Church by the statute De Hatretico Comburendo 
( 1401), and defeated and captured Douglas, the great 
Scottish captain, in the following year. In 1403 he 
defeated a combination of the Percies and the 
Scots at Shrewsbury before their Welsh ally was 
able to join them. Two other risings were crushed 
later in the reign, and after the last (1408) Henry 
was able to intervene in the affairs of France, 
where he supported alternately the Burgundians 
and Armagnacs according as he found it to his 
advantage. In 1406 the heir to the Scottish crown 
fell into his hands, and was kept a prisoner. 
Henry IV. was twice married, and three of his sons 
by Mary Bohun, his first wife, played important 
parts in English history. This king died in 1413. 
His reign was the high-water mark of parlia- 
mentary power under the Plantagenets, owing to 
the weak position of the king and his financial 
necessities. [Hotspur, Glendower, Lollards.] 

Henry V., eldest, son of Henry IV., was born 
at Monmouth in 1388. He displayed great military 
ability during the reign of his father, but the 
jealousy of the latter appears to have excluded him 
from political influence. He came to the throne 
in 1413, and just as he was setting out to prosecute 
his claim to the crown of France had to punish a 
conspiracy in which Richard, Earl of Cambridge, 
his kinsman, was involved. He sailed from South- 
ampton in August, 1415, and, after besieging 
Harfleur and losing two-thirds of his army chiefly 
by famine and disease, set out on that perilous 
march to Calais which ended in the victory of 
Agincourt. (q.v.) (October 25, 1415). A naval 
victory followed in the next year, and in 1419 an 
alliance with Burgundy was concluded. The result 
was the Treaty of Troyes, by which Henry, as 
husband of the Princess Catherine, was acknowledged 
heir to the crown of France and Regent during the 
life of her father, Charles VI. The Dauphin and 
the Armagnacs refused to submit, but were defeated. 
Henry died in August, 1422, while advancing 
against them. Henry V. was the most popular of 
English kings. He went still farther than bis 
father in his repression of Lollardism, and this 
policy was generally approved. The stories of his 
early life, though not historical, are by no means 
wholly to be rejected. [Agincourt, Lollards.] 

Henry VI., eldest son of Henry V., was born 
at Windsor in 1421, and was titular king before he 
was a year old. The Regency was in the hands of 
his uncle, the Duke of Gloucester, but his great- 
uncle Henry, Cardinal Beaufort, also exercised great 
influence. Another uncle, the Duke of Bedford, 
was entrusted with the conduct of affairs in France, 
where the centre of interest of the first period of 
the reign lies. Bedford maintained the allianoe 
with Burgundy for some years, but was much 
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hampered by the ambition of Gloucester. In 1420 
Joan of Arc (q.v.) raised the siege of Orleans, and 
after this, though Bedford won a great victory 
at Verneuil in 1424, the tide turned against the 
English. Though Joan was captured and put to 
death in 1430, the Treaty of Arras healed French 
dissensions, and the wise leadership of Bedford 
was lost soon after. In 1444 a truce between 
England and France was made, and was followed 
by the marriage of Henry VI. to Margaret of Anjou, 
a niece of Charles VII. Two years later both 
Beaufort and Gloucester died, and the government 
fell into the hands of Margaret and of the Earl of 
Suffolk who had negotiated her marriage. Their 
conduct of the war was distrusted, *vnd in 1449 
Suffolk, was impeached and banished, but was 
beheaded on the high seas by a supposed pirate. 
In 1460 Normandy was lost, the rebellion of Jack 
Cade against the misgovernment of the nobles took 
place, and Richard, Duke of York, began to be 
prominent. The queen's favourite, was, however, 
the Duke of Somerset, and York became Regent of 
Ireland. From thence he returned and insisted on 
a reform in the Council, which was granted. In 
1463 Guienne was lost, and in the same year the 
king showing signs of mental weakness, a struggle 
for the Protectorate began between Somerset 
and York. The latter was appointed early in 1454, 
but the king soon recovered. Next year the Wars 
of the Roses began, and after his victory at St. 
Albans York became again Protector for four years. 
The struggle was renewed in 1459, and York was 
attainted at Coventry by a Lancastrian Parliament. 
In the following year, however, he won a victory at 
Northampton, after which he claimed the crown ; 
but the queen raised an army in the north, and at 
Wakefield the Duke was defeated and slain. The 
battle of Towton (March, 1461) put a period to the 
Lancastrian triumph, and Henry was dethroned 
and imprisoned. He was temporarily restored by 
Warwick ten years later, but after the final Yorkist 
victories of Barnet and Tewkesbury was put to 
death, as was popularly supposed, by the hand of 
the youngest son of the late Duke of York. [Beau- 
fort, Bedford, Cade, Gloucester, Joan of 
Arc, Warwick.] 

Henry VII., the first of a new dynasty, was 
the grandson of Owen Tudor, who married Henry 
V.’s widow, and of Margaret Beaufort, great-grand- 
daughter of John of Gaunt: He was born in 1456, 
and was recognised by his half-brother, Henry VI. 
From 1471 to 1485 he lived in Brittany, the duke 
refusing to.give him up to the Yorkists. In the 
autumn of 1485 he landed at Milford Haven with 
an army of English exiles, and on August 22 
defeated Richard III. at Bosworth. He was 
recognised as king by an Act of Parliament, and 
early in 1486 married, as he had promised, Eliza- 
beth, daughter of Edward IV. He refused, how- 
ever, to allow her to be crowned until after the 
risings of Lovel and Lambert Simnel had shown 
him the importance of really conciliating the 
Yorkists. Although, as the last male of the House 
of Lancaster, he had been virtually acknowledged, 
he had no legal claim, since Katherine Swynford 


was only the mistress of John of Gaunt, and her 
descendants had been barred from the succession 
by Act of Parliament. He was really king, then, 
by conquest, and had to maintain his position 
against various pretenders. The most dangerous 
of these was Perkin Osbeck, or Warbeck, supposed 
to be a Fleming, who, claiming to be a son of 
Edward IV., obtained the support of Burgundy 
and Scotland, and at first of France. In 1497 he 
appeared in Cornwall, but was unable to keep 
together his forces, and was captured. Two years 
later he was executed in company with the Earl 
of Warwick, son of Clarence, and a confession of 
imposture was published. 

With Henry VII. begins that tendency to absolute 
monarchy which is only finally checked by the Revo- 
lution of 1688. Firm government and strict economy 
were the chief characteristics of his internal policy. 
He established the Star Chamber to put down the 
power of the nobles and especially the practice of 
maintenance, or the keeping of liveried retainers 
who backed their lord against all law and justice. 
The necessity for summoning Parliaments was 
obviated by the practice of levying benevolences, 
by heavy fines for breaches of actual and obsolete 
laws, and by money obtained from France in 
liquidation of English claims to the crown, in ad- 
dition to that voted by the English Parliament for 
the war. In 1496 the “ Great Intercourse,” a com- 
mercial and political treaty, was concluded with 
Flanders. Moreover Poyning’s Law (1495) first 
secured the supremacy of the English crown over 
the Irish Parliament. 

In foreign affairs Henry aimed at securing the 
position of England by marriage alliances. He 
separated France and Scotland by giving the hand 
of his daughter Margaret to James IV. By 
the marriage of his son Arthur, and after his 
death of Henry, with the daughter of Ferdinand 
and Isabella, lie maintained the traditional alliance 
with Spain, and he himself proposed to marry 
(as his second wife) the daughter of the Emperor 
Maximilian. This and other matches fell through ; 
but England was left in a firm position at his 
death in 1509. A history of his reign was written 
by Francis Bacon. 

HemyVIII. was born in 1491, and succeeded 
Henry VII. in 1509, his elder brother Arthur having 
died before his father. He began his reign by 
putting to death Empson and Dudley, the instru- 
ments of Henry VII.’s extortion, and entered upon 
a more active foreign policy. He joined the Holy 
League against Louis XII. of France, and defeated 
an incursion of his ally, James IV. of Scotland, 
at Flodden in the same year as the battle of the 
Spurs. At the peace which followed he received 
large sums in satisfaction of his claims, and gave 
his sister Mary in marriage to the French king. 
Another short war followed the accession of 
Francis I. (q.v.), and in 1519 Henry was a candidate 
for the Empire. From 1514-1529 Wolsey was 
Chancellor, and incurred all the unpopularity which 
the arbitrary means of raising money for the wars 
caused. For some years the alliance with the new 
Emperor, Charles V., who was nephew of Queen 
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Katharine, continued; but Henry and Wolsey, 
though inclining to him, really preferred holding 
the balance between him and Francis. Thus the 
meeting at Ardres, called the “ Field of the Cloth 
of Gold,” was allowed to take place as well as the 
visit of the Emperor to Canterbury. In 1523 peace 
was made with Scotland. 

After the battle of Pavia and the sack of Home, 
England changed sides, and in 1528 war was 
declared against Charles V. Meanwhile, however, 
Henry, not having a male heir, had begun to wish 
for divorce from Catherine, and when he fell in 
love with Anne Boleyn was determined to obtain 
it at all costs. The Pope, however, overawed by 
the Emperor, granted only a joint commission to 
examine the demand, and then revoked the case to 
Home. Wolsey was now disgraced, and died in 
the following year (1530). 

The Reformation, which had begun in the 
Parliament of 1529, followed. In 1531 the clergy, 
who had been brought under the penalties of 
praemunire for acquiescing in the legatine au- 
thority of Wolsey, had to purchase their pardon 
by acknowledging Henry as supreme head of the 
Church. Annates were in 1532 provisionally with- 
drawn from the Pope, Henry was married to Anne 
Boleyn in 1533, and appeals to Rome were made 
unlawful; and in 1534 a definite separation from 
the Papacy was completed. In 1536 the smaller 
monasteries were visited and suppressed, and in 
1539 the larger houses shared the same fate. The 
abbots lost their places in the House of Lords, and 
most of the ecclesiastical property was granted to 
the new nobility. It was next made high treason 
to question the royal supremacy or the change in 
the succession, and Sir Thomas More and Bishop 
Fisher suffered death on the former ground. In 
1536 Anne Boleyn was beheaded, and a new change 
was made in the succession, the king marrying 
Jane Seymour, by whom he at length had a male 
heir, afterwards Edward VI. 

There was a great deal of discontent at the 
recent events coupled with the agrarian changes. 
Risings took place in Lincolnshire and Yorkshire 
(the “ Pilgrimage of Grace ”), but were put down. 
The king, however, was not prepared for the doc- 
trinal changes which his Chancellor and Vicar- 
general, Thomas Cromwell, favoured, and he showed 
his displeasure on the occasion of the marriage, 
negotiated by the latter, with Anne of Cleves. In 
1539 the Anglo-Catholic party, led by the Duke of 
Norfolk, had obtained the enactment of the Six 
Articles, making penal a refusal to accept the 
chief Romanist doctrines, and in 1540 Henry 
repudiated his fourth wife, and assented to a bill 
of attainder against Cromwell, who was executed. 

The king now identified himself with the reaction 
by marrying a niece of the Duke of Norfolk, who 
in 1542, and for similar causes, shared the fate of 
Anne Boleyn. In 1543 Henry married Katharine 
Parr, who survived him. The remainder of the reign 
was occupied in wars with France and Scotland. The 
alliance with Charles V. was renewed in 1544, but 
was never, owing to late events, very cordial ; and 
Henry, abandoned by his ally, made peace two years 
later, receiving the promise of a pension from France. 


The Scots were unsuccessful in their raid in 1542, 
James V. being routed at Solway Moss; but the 
French still retained considerable influence in 
Scotland. Before the king’s death the Protestant 
party gained influence over him, and Norfolk was 
imprisoned and his son beheaded in 1646. 

Parliament had granted to the king the right of 
nominating his successor, so that when in 1547 
Henry VIII. died the succession of his son was 
assured. Besides being politically able, he was a 
learned theologian, and it is probable that he really 
felt grave doubts as to the validity of the dispen- 
sation which allowed him to marry his brother’s 
widow. [Wolsby, Cromwell, Thomas More, 
Reformation.] 

Henry III., “The Black,” Holy Roman 
Emperor, son of Conrad II., was born in 1017, and 
succeeded to the imperial dignity in 1039. His 
power was supreme both at home and abroad. He 
kept in his own hands the duchies of Franconia 
and Suabia, whilst the others were either left vacant 
or given to relatives, and his control over ecclesias- 
tical fiefs was equally complete. Internal peace 
was maintained with the strong hand. In Rome 
the emperor was more absolute than any German 
prince had hitherto been. He deposed three Anti- 
popes, and appointed Clement II. in 1042 to the 
Papal chair ; and was granted the right of nominat- 
ing future Popes by the Synod and the title of 
Hereditary Patrician. He also maintained his 
feudal superiority over Hungary, which he compelled 
to pay tribute. Henry III. died in 1056. 

Henry IV. (son of Henry III.) was born in 
1050, ana was elected King of the Romans when a 
child. He was not crowned emperor till the year 
1070; five years later at Hohenburg he avenged 
himself on the Saxon nobles for the humiliating 
terms he had been previously obliged to make with 
them, but his triumph was only for a time. In 
1076 the great Investiture struggle began. Both 
Pope and emperor claimed a voice in the appoint- 
ment of each other, and Gregory Vll, declared 
it to be a sin for an ecclesiastic to accept any 
benefice under conditions made by a layman. 
Henry proclaimed the deposition of Gregory, who, 
in his turn, excommunicated him and declared his 
subjects absolved from their allegiance. The 
uncrowned emperor, finding himself without sup- 
port in Germany, came to Italy in 1077, and 
obtained absolution, after standing barefoot and 
clothed only in a hair shirt for three winter msys and 
nights in the courtyard of Canossa. The contest, 
however, was soon renewed ; and the excommunica- 
tion of Henry was answered by the nomination of a 
new Pope, by whom, after Rome had been captured, 
Henry was at, length crowned. Gregory took refuge 
at first in San Angelo, and afterwards with Robert 
Guiscard, and the emperor was, for the time, 
victorious. He now, however, had to deal with 
fresh trouble in Germany, caused by his turbulent 
nobility, and no sooner were they subdued than he 
appeared again in Italy to meet the Guelf nobles. 
In spite of his efforts, even his natural son Conrad 
turned against him, and soon after his coronation as 
King of the Romans the heir to the Empire 
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himself was induced by Pope Paschal II. to depose 
and imprison his father. The last days of the 
great Emperor were passed at Lifcge, whither he 
had escaped, and where he died in 1 106. Henry V. 
(1106-26) continued the struggle, which was brought 
to a conclusion by the compromise of the Concordat 
of Worms (1122). 

Henry, suraamed “ the Lion,” Duke of Saxony 
and Bavaria (1129-95), head of the Guelf family, 
was the most powerful German noble of his time. 
A great league was formed against him in 1166, 
but he was at first supported by the Emperor 
Frederick I. In 1 180, however, he was deprived of 
his dominions, and put to the ban of the Empire, and 
was not restored until 1192 by Henry VI. He was 
the founder of Munich, and to his protection Ham- 
burg ahd the Baltic ports owed much of their 
growing prosperity. He married Matilda, daughter 
of Henry II. of England. 

Henry the Navigator. Prince, third son 
of John I. of Portugal, by Philippa, granddaughter 
of Edward III. of England, was born in 1394, and 
first distinguished himself at the capture of Ceuta 
in 1415. From that time he devoted himself to 
the extension of maritime discovery and commerce. 
He established a school of navigation at Sagres, 
and, as a first measure, sent out expeditions to 
round Cape Bojador, the southernmost point then 
known. In these efforts Madeira and Porto Santo 
were discovered. Bojador was first rounded by 
Gil Eannes and John Diaz in 1434. Two years 
later another expedition under Baldaya proceeded 
120 miles farther to the southward, and so, little 
by little, Cape Blanco, the isle of Arguin, Cape 
Verde, and the mouth of the Gambia were added 
to the maps. Prince Henry, after a most useful 
and well-spent life, died at Sagres in 1460. He 
deserves to be regarded as the father of modern 
maritime discovery, 

Henry X. (1005-60), the third of the Capel line, 
succeeded his father Robert in 1031. He was suc- 
ceeded by his eldest son, Philip I. 

Henry IX. bora in 3519, and succeeded his 
father Francis I. in 1647. He carried on the policy 
of the latter by allying himself with the German 
Protestants against the Empire, and obtained for 
France the three duchies, Metz, Toul, and Verdun. 
In 1557, however, his troops met with reverses in 
Italy and at St. Quentin, the last great disaster 
being only partially compensated by the recovery 
of Calais from England. In the year of the treaty 
of Cateau Cambr6sis (1559) Henry was mortally 
wounded in a tournament by the captain of the 
Scottish Guard, Montgomery. This king strongly 
resembled in character Francis I,, but the influence 
of the Guises led him at times to adopt a Catholic 
policy. His wife was the celebrated Catherine de 
Medici (q.v,), and his favourite mistress Diane de 
Poitiers. 

Henry XXX., third son of Henry II., was bom 
in 1661, and succeeded his brother Charles IX. in 
1575, Previously to this he had, in command of 
the royal army* defeated the Huguenots at Jamao 
and Monoontoar (1569), and had been active on 


the day of 8t Bartholomew (August 24, 1572). 
Next year he was elected King of Poland. His 
reign in France is noteworthy as the period at 
which the religious wars reached their height. 
The struggle was not, however, solely between 
Catholic and Huguenot, but was complicated by 
the ambition of the Guises and the Queen-mother, 
Catherine de Medici. The weak king, at first led 
by religious fanaticism to support the Holy League 
against the Huguenots, afterwards became tired of 
his masters, against whom Catherine also intrigued. 
In 1588, at a great crisis in the affairs of Europe, 
Henry, Duke of Guise, was assassinated at Blois, 
and^his brother, the Duke of Lorraine, imprisoned. 
The - result of this was that Catholic Paris turned 
against the king, who was obliged to ally himself 
with the Huguenot Henry of Navarre. The two 
Henrys besieged Paris, but in August, 1589, the 
King of France was assassinated by Jacques 
C16mcnt, a Dominican. Henry III. was the last 
male of the house of Valois. He was vicious and 
incapable, a prey in turn to dissipation and super- 
stition. 

Henry IV. (Henri Quatre), cousin of 
Henry 111., was the third son of Antoine de Bourbon 
and Jeanne d’Albret, daughter of the King oW' 
Navarre and B6am, in which latter he was born in 
1563. He is thus known in history as ** Le 
B&irnais ” and Henry of Navarre before he becomes 
Henri Quatre. He was educated as a strict 
Calvinist by his mother, and was brought to La 
Rochelle in his seventeenth year from the feai 
that he would be carried off to the Spanish court 
The same year he was present at Jarnac. By the 
treaty of St. Germains, which closed the third 
Huguenot war, Henry of Navarre was to be 
betrothed to Marguerite de Valois, the sister of 
Henry III., and the marriage took place a week 
before St. Bartholomew’s Day, 1572. To save 
himself from death in the massacre Henry had to 
profess himself a Catholic, and till 1576 he was 
practically a prisoner at the French court. Having 
escaped to Alen$on, he again took command of the 
Huguenot army, and by his conduct aided greatly 
the cause of his co-religionists. In the last years 
of “Henry III. the cousins were allied against the 
Guises and Spain, and on the death of .the king 
Henry of Navarre claimed the crown as nearest 
male descendant of the house of Valois. He was 
opposed by Philip II. of Spain on behalf of his 
daughter, while the League put forward Cardinal 
Bourbon, and thus divided the Catholic interest. 
In 1 590 Henry defeated Mayenne, Bourbon’s general, 
at Ivry, and after three years of fighting he came 
to the conclusion that Paris was well worth a mass 
(“Paris vaut Hen une messe ”), and therefore formally 
recanted his Protestantism before the States- 
General, who at the sa me time declared the Spanish 
pretensions invalid. Paris admitted him within 
its gates next year, and from this time Henry was 
virtually king, although the war went on till the 
Peaoe of Vervins in 1598. In that year was issued 
the Edict of Nantes, giving freedom of worship to 
the Huguenots. During the reign of Henry IV. 
the work of organising the kingdom begun by 
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Louis XI. was again taken up. Great financial 
reforms were carried out by the I)uc de Sully (q.v.), 
to whom Henry in great measure owed his position, 
and by the making of roads and canals the different 
provinces were brought more closely together, and 
France began to become one united well-ad- 
ministered kingdom. Henry had just married a 
second time, and was contemplating a fresh war 
with Spain, when, on May 14. 1610, he was 
assassinated by Ravaillac, who had been instigated 
by the Jesuits. Henry IV. was, with the possible 
exception of Louis IX., the greatest of the French 
kings. The necessities of his position made him, 
like Frederick the Great, a Protestant hero, but he 
was in no sense attached to religious principles, and, 
in spite of many fine qualities, was, in his private 
life, as licentious as most Frenchmen of the time. 

Henry of Huntingdon. [Huntingdon.] 

Henry, Joseph, an American electrician and 
meteorologist, was born about 1799 at Albany, 
New York. While a watchmaker’s apprentice he 
eagerly devoted himself to scientific studies, with 
such success that in 1832 he was made professor 
of natural philosophy at Princeton. In 1846 he 
came secretary of the newly-founded Smithsonian 
stitution, and held this post almost until his 
jj death in 1878. He made important discoveries in 
Jy- connection with the electro-magnet, and took much 
f interest in meteorology, being first chairman of the 
' National Lighthouse Board. A memorial of him 
# was published by order of Congress in 1880. 

, Henry, Matthew (1662-1714), author of an 
Exposition of the Old and New Testament , commonly 
known as Henry's Bible , was born in Flintshire, 
and died at Nantwich. He had charge of Noncon- 
formist congregations at Chester and Hackney. 
His commentary was finished by other ministers, 
and is still a standard work rather by reason of 
its devotional character than on account of its 
exegetical value. 

Henry, Patrick (1736-99), one of the most 
influential leaders in the American War of Inde- 
pendence, was bom in Virginia. Having failed as 
a shopkeeper and a farmer, chiefly on account of 
his extravagance, he became a lawyer in 1760. 
Three years later he made his reputation as an 
orator in a case relating to the revenues of the 
clergy. An action was brought by a minister to 
recover his salary, which was payable in tobacco. 
As that commodity had lately greatly advanced in 
price, the Virginian Legislature had commuted 
payment to a sum of money in the ratio of the 
former value. Henry appeared for the defence 
and carried his point, the importance of the action 
lying in its political character, since the royal 
assent had been refused to the Commutation Act. 
The eloquence of Henry in this case produced a 
profound impression, and henceforth his profes- 
sional career was assured. As a member of the 
House of Burgesses he, in 1765, moved and carried 
resolutions against the Stamp Act, and in 1774 he 
was a delegate to the Virginia Convention, where 
next year he delivered his second great speech on 
the motion that the colony be put in a state of 


defence. He was a member of the Continental 
Congress of 1775, and next year was elected first 
republican Governor of Virginia, being re-elected 
in 1777, 1778, and 1784. In 1788 he opposed the 
ratification of the Federal Constitution as being 
prejudicial to the liberties of the separate states. 
In 1794 he retired into privals life, and next year 
declined the Secretaryship of State offered him by 
Washington. There are several lives of Patrick 
Henry, the most recent being by his grandson, 
William Wirt. 

Henry’s Law, relating to the solution of gases 
in liquids, was enunciated in 1803, and states that 
“under equal circumstances of temperature water 
takes up in all cases the same volume of condensed 
gas as of gas under ordinary pressure.” Hence, 
owing to the relation between the volume and 
pressure of gases [Boyle’s Law], it follows that 
the quantity of gas absorbed by water varies 
directly as the pressure of the gas. The law was 
extended by Dalton, who showed that in the case 
of a mixture of gases, the quantity of each gas 
absorbed depends only on the pressure exerted by 
that gas, and not on the total pressure due to the 
mixture. 

Henslow. John Stevens (1796-1861), was 
born at Rochester and educated there and at 
Cambridge, where he graduated B.A. in 1818 and 
M.A. in 1821. He became professor of mineralogy 
in 1822, and of botany in 1825, and did much to 
render science popular in the university. His most 
distinguished pupil was Charles Darwin, whom he 
recommended to accompany the Beagle , but 
from whose distinctive tenets he differed to the 
last. In 1832 he became vicar of Cholsey, Berk- 
shire, and in 1837 of Hitcbam, Suffolk, where he 
died. Here he distinguished himself by introducing 
popular science-teaching into his village-schools 
and by other philanthropic efforts. He also took a 
leading part in establishing the Ipswich Museum 
and that of Economic Botany at Kew. 

Hepatica, a sub-genus of Anemone (q.v.) 
distinguished by having the involucre of three 
undivided leaves close to the flower and by having 
no tail-like persistent styles to the carpels. A 
triloba , a European species, with blue, pink or 
white flowers, is common in our gardens, and the 
fancied resemblance of its trilobed leaves to the 
liver gave the group its name. 

Hepatica. [Liverworts.] 

Hephastus was a god of the Greek myth- 
ology, almost corresponding to the Roman Vulcan. 
He was the god of fire, and the patron of those who 
worked in iron and other metals. The son cf Zeus 
by Hera, he was thrown from heaven by his 
mother on account of his deformities. He was 
restored, and a second time thrown out by Zeus, 
and upon this occasion he fell into the isle of 
Lemnos, breaking his leg in his fall. Here he built 
a palace and established forges, and he had also 
forges under JEtna, where, with the aid of the Cy- 
clopes, he forged the thunderbolts of Zeus and the 
arms of the gods. He it was who created Pandora. 
His wife was Aphrodite, and her amours caused 
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Hephaestus much annoyance, and on one occasion 
he caught her and her lover and exposed them to 
the view of the assembled gods. His portraits 
generally represent him as lame, and with some 
accompaniment having reference to bis connection 
with metal-working. 

Heptanes are paraffin hydrocarbons (q.v.) 
possessing the formula CyH 16 . Theoretically, 9 
different heptanes are possible, and of these 4 are 
known. Ordinary or normal heptane boils at 99°, 
and is found in petroleum. By the replacement of 
one hydrogen by the group OH, fteptyl alcohols 
result, and 23 different varieties are known. By 
oxidation these yield a number of heptoic (or 
ananthylic ) acids, having the composition C 6 H l3 
COOH, which are all fatty-smelling oily liquids. 

Heptarchy is applied as a collective term to 
the seven kingdoms supposed to have existed in 
England in Anglo-Saxon times before the final 
supremacy of Wessex. In reality there were many 
more than seven kings and kinglets, but Wessex, 
Sussex, Kent, East Anglia, Mercia, and North- 
umbria became at one time or another more 
powerful than any of the others. 

HeptOftCC are carbohydrates (q.v.) possessing 
the formula C 7 H 14 0 7 , and in many respects resemble 
the ordinary glucoses , which possess 6 carbon atoms. 
From these, however, they differ in one im- 
portant respect, being not fermentable by yeast. 
[Glucoses.] 

Hera, in Greek mythology, the queen of the 
gods, sister and wife of Zeus, and daughter of 
Kronos and Rhea. She was said to have been born 
at Argos or Samos, and in the latter island her 
marriage was thought to have taken place, whence 
the epithet sometimes applied to her of Samian. In 
each of these spots she had temples, and was a 
special object of worship. She is represented as 
obdurate and jealous, and often visited with her 
wrath the various objects of her husband’s wayward 
amours, for instance, Latona, Semele, Alcmene, 
and Io. She hated and persecuted Hercules, and 
aided the Greeks in the Trojan War. She is often 
represented with a crescent, and her most usual 
accompaniments are Iris, the peacock, the goose, 
and the cuckoo, or one or more of them. Her fes- 
tival, the Heraa, was held at Argos every five years. 

Heraelea. 1. An ancient town of Magna 
Gracia near the Gulf of Tarentum, between the 
rivers SiiS and Aciris, was a colony from Thurii and 
Tarentum, and, till the time of Alexander of Epirus, 
the central meeting-place of the Italian-Greek 
colonies. Here Pyrrhus beat the Romans in 280 
b.c., and the city was still prosperous in the days 
of Cicero. In 1753 fragments of inscriptions were 
discovered here, one relating to a temple, and the 
other containing the Lex Julia Municipalis of 45 b.c. 
These are now in the National Museum at Naples. 

2. Heraclea Minoa, in Sicily, near which 
Regulus defeated the Carthaginian fleet, 256 B.c. 

3. Heraclea PontiOA, in Phrygia, where there 
are coal-pits which supply Constantinople. 

4. The name of one of the islands called 
Sporades, 


Heraclitus, a Greek philosopher who flour- 
ished towards the end of the 5th century b.c., 
was bom at Ephesus, where he might have at- 
tained to high political position had he not 
preferred to devote himself to philosophy. For 
some time he travelled, especially in Africa, and on 
his return to his native city he still refused all 
dignities, and shortly after adopted a hermit life, 
dying at the age of 60. The fragments of his 
writings that remain show him to have belonged to 
the Ionic school, though there were some points of 
difference. According to him, fire is the original 
element of all things, and all existence is in the 
way of evolution from it. The fire possesses a 
rational principle, and is the source of soul. It is 
in a continual motion upwards and downwards 
from heaven to earth and earth to heaven, and 
man’s soul is part of the fire from heaven which is 
always tending upwards. The only repose is where 
there is equilibrium between the ascending and 
descending forces. Heraclitus greatly influenced 
Plato and the Stoics, and disciples of Hegel have 
found striking anticipations of his modes of thought 
in those of the Greek philosopher. 

Heraclius (reigned 610-641), one of He 
Roman Emperors of the East, was bom about the 
year 575, being the son of Heraclius, Exarch of 
Africa. The father gained some notable conquests 
over the Persians, and when Phocas, who had kill|^L 
Mauritius and usurped the throne, was attackedlB 
insurgents, the throne was offered by these to 
elder Heraclius After some coquetting he A cIinjw 
it, but sent his son from Carthage with jflrat 
aid the rebels. On the arrival of Hera||Rs tw 
younger at Constantinople, the insurgents kifijB 
Phocas and put Heraclius on the throne. He 
a good ruler, but could not make effectual heffll, 
against the advance of Mahomet, and his so# 
Constantine III. succeeded to the throne of a fast- 
decaying empire. j 

Herald (Old High German h erolt, for hari-wald , 
11 army-strength ”), originally an officer employed 
to convey proclamations of peace and war, an# 
other messages from the court of one sovereign 
or feudal lord to that of another. When the 
science of heraldry (q.v.) grew up in the western 
countries of Europe, it became the business of 
heralds to see that the regulations concerning 
the bearing of coat-armour were properly observed, 
and this range of duties further required a know- 
ledge of genealogies and the descent of titles. 
Commonly each order of knighthood had its own 
herald with an attendant body of “pursuivants* 
whom he was supposed to train in the duties of the 
office. The “ York,” “ Windsor,” and other heralds 
are frequently mentioned in English documents of 
the 14th and 15th centuries. The chief herald was 
known as the “ King of Arms ; ” in England in the 
14th century there were two such “ kings,** 
“ Norroy ” and “ Surroy "(afterwards “ Clarencieux”), 
exercising authority north and south of the Trent 
respectively. Under Henry Y. a new king of arms, 
the “ Garter,” took precedence of the other two. 
The “ Lyon” and “ Ulster ” kings of arms exercised 
similar functions in Scotland and Ireland. The 
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Heralds' College, or College of Arms, was instituted, 
under the direction of the Earl Marshal, in 1483, 
and in 1554 the members were located in the 
building in London which they now occupy. 

Herald Moth ( Oonoptera Matrix , Linn.), a 
species which lives on willows and spins cocoons, 
which it protects by binding together the leaves at 
the end of twigs. The moth lives for more than 
one summer, and it passes the winter hibernating 
in outhouses, etc. 

Heraldry, which has been truly called “ the 
shorthand of history," as a word at the present 
time carries a meaning rather different from that 
which it has conveyed at other periods— changing 
perhaps as the duties of a herald have been 
. modified. As ordinarily used, it is intended to 
signify what is more definitely expressed by the 
word “ armory,” and it includes all matters relating 
to arms and crests or appertaining to an armorial 
achievement. But the regulation of armorial 
bearings is but a portion of the duties falling to 
the lot of the herald, for the science of heraldry 
really also concerns the marshalling of processions 
and conducting of the ceremonies of coronations, 
the installations, creation of peers, funerals and 
marriages, the declaration of war, and the pro- 
clamation of peace — and, during the Middle Ages, 
the bearing of letters and messages of courtesy and 

S nce between royal and knightly personages, 
her, a herald was held responsible for the 
rintendence of trials by battle, tournaments, 
s r *And such like encounters; and in the still 
9fl||ies for the numbering of the dead after 
-vtfie confll Ect and the recording of the valiant deeds 
' Ijrhich had been performed were part of his work. 

, j: It is difficult — well-nigh impossible — to place a 
definite line between ornament pure and simple 
and heraldry ; for the latter is simply the codifica- 
tion, as it were, of certain acknowledged forms of 
ornhment and certain opportunities for the display 
of ornament and the combination and the usage of 
a combination of the two under certain known and 
acknowledged laws, originally self-apparent or 
legally imposed. 

v , The Japanese at the present day have their 
badges — well-known, simple, and hereditary — which 
. have existed for centuries and which are now and 
have been always displayed in a manner very 
similar to the usage of such ornaments in the 
Tudor days. In Hindustan it is easy to assimilate 
the hereditary symbols with Western ideas and 
heraldic laws. Even among the North American 
Indians tribal “totems” have an acknowledged 
existence and an appreciable value. 

All such marks are borne for the purposes of 
distinction in one or the other meaning of the word, 
more frequently in both of its meanings. That 
such symbols should from the far remote ages have 
been placed upon the shield which was carried in 
battle is easy enough to understand ; for a man’s 
weapons and his armour were his most cherished 
possessions ; he loved them, he decorated and took 
care of them. He placed strengthening bars of 
wood or metal across them in various positions and 
ae painted these of a different colour, or polished 
114 


them into prominence. And from this simple 
reason have been evolved the fosse, the pale, the 
chief, the bend, the chevron, and those other 
familiar figures which are known as the ordinariet 
and subor dinar ics. Over all, or conveniently placed 
and disposed in relation to his strengthening bars, 
he painted his favourite “ devise ” or “ connoissajice,” 
and such is the origin of the coat-of-arms— the 
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“ 6cusson ” or escutcheon of later days. For such 
devices being very early used to decorate the 
shields, a practice known to the Greeks of old, 
and possibly pointing back even to totemism 
(q.v.), the term “arms” was soon applied to them, 
and the expression he “ bears ” such and such arms 
soon came into use. In the thirteenth century it 
became usual to embroider the “ arms " upon the 
surcoat which was worn over the coat-of-mail, and 
the former consequently became a “ coat-of-arms,” 
hence the latter term. 

The date of the resolution of heraldry into a 
science has yet to be discovered. Emblems or figures 
—call them what you will save arms— undoubtedly 
appeared upon the shields of the Normans as figured 
in the famous tapestry of Bayeux, but it requires a 
stretch of diction and imagination to admit these as 
arras : and no mention which can be so construed is 
to be found of the heraldic decoration of shields in 
any of the minute and detailed accounts of the 
First Crusade. Their existence at the time of the 
second can hardly be taken aw an indisputable fact ; 
but before the third, armorial bearings were in ac- 
cepted and very general usage throughout Europe. 

Very soon after their introduction arms became 
hereditary, and the reason is not far to seek. The 
son inherited his father’s lands and responsibilities, 
he espoused his father’s quarrels and was proud to 
use the weapons his father had fought with. Thus 
it was general for the son to carry a similar shield. 

And one of the earliest— perhaps the earliest — of 
heraldic laws is one which points to a keener 
appreciation of art and colour on the part of our 
early progenitors than we may be inclined to give 
them credit for. Drawing-masters of to-day point 
out the necessity of contrast to show up the various 
colours, e.ff . that a red band across a blue back- 
ground is not so brilliant as across a white one, and 
that by placing white spaces between the blue and 
the red the brilliance of both is heightened. And 
this same idea will account for the said law in 
heraldry that neither colour may lie upon colour 
nor metal upon metal. For heraldry knows but 
two metals “ or ” and “ argent ” (gold or yellow 
and silver or white), whilst the colours ordinarily 
in use are “ gules,” “ azure ” “ vert,” “ sable,” and 
“ purpure ” (viz. red, blue, green, black and purple) 
Furs, which are always mixtures of metal and 
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colour, may be surmounted by either but not by 
another fur. 

One of the greatest mistakes in the popular con- 
ception of heraldry, and one that has argued very 
fatally against that science, is to suppose that every 
charge upon a shield must have some legend con- 
nected with it, or that it is placed there to exliibit 
some positive meaning. 

Undoubtedly some explanation is frequently 
forthcoming for the charges upon ancient and for a 
large number of the modern coats-of-arms; for a 
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very large proportion of all coats-of-arms turn out 
upon investigation to be “ canting ” arms, as they 
are termed, which may be readily explained as con- 
taining some pun (frequently very far-fetched) or 
anagram relating to the names or estates of the 
first owner of the escutcheon. For instance, the 
water-bougets borne by Lord De Kos at the present 
day originated with the Trusbut family, whose 
heiress married a De Ros. The Trusbuts, Barons of 
Wartre in Holderness, bore arms in which the water- 
bougets were anciently blazoned (“ to blazon * is to 
heraldically describe a coat-of-arms in words, and a 
“blazon” is such a description) “trois boutz d’eau,” 
thereby punning both their own name and the 
name of their estates. 

Still further, many Crusaders on their return 
from the Holy Land placed bezants, escallop-shells, 
crosses, palmer’s staves, and Saracen’s heads upon 
their shields ; but it would be folly on that account 
to attempt to state that every person upon whose 
escutcheon a bezant or an escallop shell is placed 
had an ancestor in the Holy Wars. The Crusades 
originated undoubtedly an enormous proportion of 
the commonly accepted heraldic “ charges ” ; but 
once originated they became common property so 
long as their arrangements upon the escutcheon 
when designing a new coat did not interfere with 
anyone else’s arms. 

Many fabulous animals exist in heraldry which 
have no place in natural history, e.g. the dragon, 
the wyvem, the cockatrice, the griffin, and the 
pegasus, but they can hardly be said to have 
originated in heraldry, though in one or two cases 
the ancient heraldio artists must certainly be 
held responsible for giving a definite form and 
semblance to unknown though accredited mon- 
sters; and the double-headed eagle undoubtedly 
and perhaps also the griffin, may trace an origin 


in the ancient manner of “impaling” two coats 
of arms by “ dimidiation,” i.e. by taking half 
of each coat and placing them together. The 
present revival of the mediaeval style of draughts- 
manship in treating heraldry has much helped to 
preserve the antique forms of some of these 
chimerical conceptions. 

Heraldry at the present day has been brought 
much into disrepute owing to the wholesale cor- 
ruption of the art by advertising heraldic purveyors, 
and by the ignorant or wilful assumption of 
armorial bearings by those utterly unentitled to 
such distinction and by those who openly flout 
the authority of the officers of the Crown appointed 
to regulate such matters : for, “ surely, even those 
who affect the greatest contempt for heraldry, will 
admit that, if arms are to be borne at all, it should 
be according to the Laws of Arms ; and that if the 
display of them be but an empty vanity, it is a less 
creditable vanity to parade as our own those which 
belong of right to others.” [Armori al Bearings.] 

Heralds’ College, or, to use its more correct 
and grandiloquent description — viz. “ His Majesty’s 
College of Arms” — stands back surrounding its 
diminished courtyard area from the northern side 
of Queen Victoria Street, close under the shadow 
of St. Paul’s, and belongs to the corporation of its 
members, who are officers of arms. These officers 
of arms, though holding office under the Great Seal 
of England and direct from the Crown, are all 
nominated by His Grace the Duke of Norfolk, K.G., 
as Hereditary Earl Marshal of England, who exer- 
cises control over the College, and upon many 
matters has absolute discretion and authority. At 
different times different and very various titles 
have been borne by the officers of arms, but they 
first acted in a collegiate capacity in the reign of 
King Henry V., and were incorporated by a Royal 
Charter in the reign of King Richard III., a further 
charter being granted by King Edward VI. This 
last provided for the existence of three Kings of 
arms, six Heralds, and four Pursuivants, in which 
style the corporation has since continued, and at 
the present time the officers are Garter Principal 
King of Arms, Clarenceux King of Arms, and 
Norroy King of Arms ; Chester, Windsor, Lancaster, 
York, Somerset, and Richmond heralds ; with Port- 
cullis, Rouge Dragon, Rouge Croix, and Bluemantle 
Pursuivants. Various extraordinary officers have 
from time to time been created, and at the present 
time two are in existence — viz. Surrey "Herald 
Extraordinary and Maltravers Herald Extraordinary. 
The jurisdiction of the English College and of the 
Earl Marshal extends throughout the whole of His 
Majesty’s dominions with the exception of Scotland 
and Ireland — the former of which is governed in 
matters armorial by Lyon Office and the latter by 
Ulster Office. The Records of the College (as 
distinct from the Collections) never leave the 
custody of the officers of arms, and are accepted in 
His Majesty’s Courts of Law as incontrovertible 
evidence, and have been likewise in other countries. 
These records consist of the series of books called 
Visitation Boohs \ containing the pedigrees and 
arms of the nobility and gentry taken under Royal 
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Commissions from 21 Henry VIII. to the latter 
part of the seventeenth century, the last commis- 
sion being issued 2 James II. Since the visitations 
such pedigrees have only been recorded upon 
voluntary application, and the books of these are 
termed the Modem Records. There are also books 
of the pedigrees and arms of peers compiled pur- 
suant to the standing orders of the House of Lords 
of May 11, 1767, and books containing the arms 
and pedigrees of baronets in accordance with a 
Royal Warrant of 3rd December, 1783, “for correct- 
ing and preventing abuses in the Order of Baronets.” 
In addition there are certain funeral certificates, 
books containing accounts of certain royal cere- 
mouies, the books of the grants of arms, and what 
are known as the Earl Marshal’s books, which, 
commencing in the time of Queen Elizabeth, con- 
tain entries of warrants under the Royal Sign 
Manual upon various matters. In addition to 
these records, the College contains the “collections ” 
of former heralds and genealogical writers— either 
willed to them or acquired by purchase — which, 
though great in value, have not been compiled or 
accumulated under any royal or other warrant. 
The salaries of the officers are merely nominal, 
their remuneration being derived from fees, which 
by no means approach the amounts frequently 
supposed. A herald or a pursuivant is always 
“in waiting” in the Public Office to transact 
the business of anyone who is a perfect stranger, 
but the various officers have all private sets of 
apartments in the College, and the “ practice ” 
and “clientele” of each officer is arranged and 
conducted in a manner very similar to that in 
vogue in the legal and medical professions. 

Herat, a city of North-West Afghanistan, 
situate in a plain on the river Heri-Rud, 370 miles 
west of Cabul. It is defended by a citadel, mound, 
wall of sun-baked brick, and a ditch fed by water 
from neighbouring springs and from the river. 
There are several gates with streets of bazaars lead- 
ing from them to a central square. Among the public 
buildings are mosques, caravanserais, and baths. 
The chief industries are the manufacture of carpets 
and sword blades, both considerable, and of shoes, 
cloaks, and lambskin caps. The trade is great, 
since the town is on the high road between India 
and Persia ; moreover, it is of considerable import- 
ance in times of war. The chief objects of trade, 
which is carried on mostly by Hindus, are assafcutida, 
caraway seeds, dye, gum, manna, mastic, pistachio 
nuts, and saffron. There is also a through trade in 
shawls, indigo, sugar, chintz, leather, muslin, and 
skins. Herat was once the capital of Tamerlane’s 
empire, and the ruins in the neighbourhood are 
numerous. 

Heranlt, a department of France, having Gard 
to the north and east, the Gulf of Lyons on the 
south and south-east, Aude to the south-west, 
Tarn to the west, and Aveyron to the north- 
west, and containing 2,393 square miles. The 
Cevennes occupy the north-west, and from them 
the surface slopes rapidly to the south-east, 
terminating in low-lying coast with extensive 


lagoons. The department contains four arrondisse- 
ments, divided into 335 communes. It is drained 
by the rivers Herault, Orb, and Lez, which are 
navigable for a part of their course, and i8 traversed 
by the Canal du Midi, which terminates in the 
lagoons. About one-sixth of the department is 
arable, and produoes a considerable quantity of 
grain, and there are extensive vineyards and 
abundant fruit, especially mulberry and olive. 
Dye-plants are also largely cultivated, and fine 
oak timber abounds. Among the minerals are 
coal, copper, gypsum, marble, millstone, and 
slate. 

Herbal, a book dealing with plants especially 
from the point of view of their medicinal properties. 
Such books were formerly numerous, but have 
ceased to be of much medical value. Among the 
more important herbals are the llortus Sanitatis 
(1486), The Grefe Herhal (1516), A Little Herbal , 
by Anthonye Asobam (1550), those of BrunRfelsius, 
Cordus, Ruellius, Fuchsius, Gesner (q.v.), William 
Turner (q.v.) (1551-66), Dodoens (1553), trans- 
lated into French by Clusius (1557) and into 
English by Henry Lyte (1578), John Gerard (q.v.) 
(1597), emended by Thomas Johnson (1633), 
Nicholas Culpepper, largely astrological and since 
often reprinted (1652), The English Herbal , by 
William Salmon (1711), and A Curious Herbal , 
by Mrs. Elizabeth Blackwell (1739). 

Herbarium, a collection of dried plants for 
scientific study. The finest in the world is that at 
Kew, based upon those of Sir W. J. Hooker (q.v.) 
and George Bentham, and comprising some 100,000 
species of plants. That of the British Museum 
con tains the various collections got together bv 
Sir Hans Sloane (q.v.) and that of Sir Joseph 
Banks. The herbaria of Dillenius, Sherard, and 
Fielding are preserved at Oxford, and that of 
Linnaeus (q.v.) by the Linnean Society of London. 
Other important herbaria are those of the De 
Candolles at Geneva, the Jussieus and St. Hilaire 
at the Paris Jardin des Plantes, Grisebach at 
Gottingen, Asa Gray at Harvard, and Baron Miiller 
at Melbourne. Herbarium specimens being liable 
to the attacks of various insects, camphor is placed 
near them, and they are sometimes brushed over 
with a poisonous mixture of corrosive sublimate 
and carbolic acid dissolved in spirit. 

Herbart, Johann Friedrich (1776-1841), a 
German philosopher whose views are formed partly 
on the system of Kant and partly on that of Fichte, 
although his great work was to oppose the doctrine 
of the idealists as inaugurated by Kant and carried 
on by Fichte, Schelling, and Hegel. His position in 
philosophy is chiefly that of a critic of other 
systems, and the first part of his labours was an 
analysis of the doctrines of Spinoza, Leibnitz, and 
Kant, and a comparison of them with those of 
Fichte, Fries, and Schelling. One of his special 
peculiarities is an endeavour to apply mathematical 
and mathematico- physical principles to pscyhology. 
He produced many works. Among them are an 
Introduction to Philosophy, Mamm of Psychology, 
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and works on logic and metaphysics. He is of some 
importance also in the science of education. 

Herbert, Arthur, Earl of Torbington. 
[Torbington.] 

Herbert, Edward, commonly known as Lord 
Herbert of Cherbury (1681-1648), an English 
author, was born at Montgomery Castle, and at an 
early age was entered as a gentleman commoner of 
University College, Oxford. In 1600 he was in 
London, and was knighted after marrying the 
heiress of another branch of his own family. He 
then went abroad till 1607, living a romantic and 
adventurous life. In 1609 he went abroad to take 
service with the Prince of Orange, and was again 
in the Low Countries with him in 1614. In 
1618 he went to France as ambassador, but some 
arrogance of conduct led to his recall, though 
he returned to Paris after the death of the 
Constable Luyncs. In 1624 he produced in Paris 
his chief work on Natural Religion, in which 
he argued that revelation was not needed. In 
1626 he was made an Irish peer, and in 1631 an 
English baron. In the early part of the struggle 
between king and people ho was inclined to the 
Parliamentarian side, but afterwards adopted the 
Royalist cause, and suffered considerably for his 
loyalty, lie wrote also Poems (published 1666), 
Memoirs (published 1764), and a Life and Reign of 
Henry VI ./ /., and a work l)e Reliyione Gcntilium , 
which was published after his death. 

Herbert, George (1693-1633), younger brother 
of the above, was born at Montgomery Castle. He 
was educated at Westminster and at Trinity 
College, Cambridge, becoming fellow of the latter 
society in 1616, and being from 1619 to 1627 public 
orator of the university. In 1626 he was ordained, 
and was appointed to a prebend at Lincoln. In 
1630 ho was ordained priest, and appointed to the 
living of Bemerton, Wiltshire, where he led a life 
of piety and humility. He is chiefly known by his 
poem The Temple , and a prose work The Country 
Parson , and through his life, written by Izaak 
Walton. Parts of his Temple have almost passed 
into proverbs, e.y. “Touch not the third glass,” 
“ Constancy doth knit the bones, and make them 
stour.” 

Herbert, Sidney, afterwards Lord Herbert of 
Lea (1*10-1861), an English statesman, was the 
second son of the eleventh Earl of Pembroke, and 
was born at Richmond in Surrey, his mother being 
a Russian lady. He was educated at Harrow, and 
at Oriel College, Oxford, and in 1832 entered Par- 
liament as member for North Wilts in the Conser- 
vative interest. In 1841 he became Secretary to 
the Admiralty and in 1846 he was Secretary for 
War under Peel, and in the Cabinet. He became 
an advocate of free trade, and retired with Peel in 
1846. He was a member of the Aberdeen Cabinet 
in 1862, and was Secretary for War till 1865, when 
he retired with his leader over the question of the 
Crimean War. In 1869 he was Secretary for W ar 
in Lord Palmerston’s Government. In ,1861 he 
went to the House of Lords, but his health was 


broken down. He lived at Wilton near Salisbury, 
and the striking church which he built there is 
well known. 

Herbivora, an old order of Mammalia equiva- 
lent to the Ungulata (q.v.). 

Herculaneum, an ancient town of Italy, five 
miles S.E. of Naples, was buried by an eruption of 
Vesuvius A.D. 79. The city, said to have been 
founded by Hercules, was very ancient, and fought 
at a later period in the Social War against Rome. 
Later it was a fortified town and a valuable fort. 
It is said to have been a second time overwhelmed 
a.d. 472. The city was much more completely 
covered than Pompeii, and it was not till 1713 that 
an important discovery was made of three statues 
during the digging of a well in the village which 
had arisen upon the ancient site. This was fol- 
lowed up in 1750 by the discovery of a passage 
leading to the theatre, but excavation of this has 
been rendered difficult by the position of the village 
above. In a square south of the theatre, which 
seems to date not much farther back than the 
eruption, is a temple, and there is another on the 
east connected by a street with porticoes. One of 
these temples was restored by Vespasian. To the 
north of the theatre is a basilica 228 feet long by 132 
feet wide surrounded by 42 columns. Many 
paintings were found here. The discoveries at 
Herculaneum have been of a most interesting 
description, and throw a great deal of valuable 
light, upon the arts, mode of life, etc., of the period 
of their entombment. Very many statues have 
been found, a private villa, and many more houses, 
and remains of food even had not perished. The 
scarcity of human remains seems to show that 
most of the people had time to escape. Among the 
most precious of the finds arc a quantity of papyri, 
but some of these are useless through the effects of 
heat and other agencies, though many have been 
unrolled and the contents published. Unfortunately 
they are not of first-rate interest, bearing chiefly 
on the details of the Epicurean philosophy. The 
Naples Museum is rich in remains of Herculaneum, 
which city seems to have been better provided 
with art-treasures than its sister Pompeii. 

Heronles, called in Greek Heracles, or Al- 
cides, is a half-mythical demigod of Greek myth- 
ology, chiefly to be regarded as embodying the per- 
fection of physical manhood, and as illustrating the 
perpetual struggle of la hete humaine against the 
higher impulses of man’s nature. Hercules was 
the son of Zeus by Alcmena the wife of Amphi- 
tryon, whose son he was generally supposed to be. 
When he was a few months old Hera, in her 
jealousy, sent two snakes to kill him, but the child 
strangled them. He was afterwards carried to 
heaven and surreptitiously placed at Hera’s breast, 
thus imbibing a further portion of divine nature. 
Returning to earth he grew up at Thebes, being 
taught by Castor to fight, by Eurytus to shoot, by 
Autolycus to drive, and by Eumolpus to sing, the 
finishing touches to his education being given by 
Cheiron the Centaur. A legend relates that at the 
outset of life he had the choice of following 
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pleasure or virtue, and that he chose the latter. 
At eighteen lie killed a lion on Mount Cithseron, 
and Thespius’s fifty daughters became pregnant by 
him. After the slaughter of the lion Kreon of 
Thebes gave Hercules his daughter in marriage, 
and handed over to him the government of the 
country. But Hera drove him mad, and caused 
him to kill his children during a delirium in which 
he imagined them to belong to Kurystheus, who 
had summoned him to Mycenae. He retired from 

E ublic life and consulted the oracle, which ordered 
im to subject himself to Eurystheus for 12 years, 
during which he performed the well-known twelve 
labours, being armed for their accomplishment by 
the gods. The labours were (1) the slaughter of 
the Nemean lion, (2) killing, with the aid of Islas, 
the Lernasan hydra, (3) capturing the stag with 
the golden horns and bntzcn hoofs (which involved 
him in a quarrel with Artemis), (4) slaying the 
Erymanthian boar, (5) the cleansing of Augeas’s 
stables, (6) the slaughter of the Stymphalian birds, 
(7) capturing the Cretan bull, (8) capturing the 
mares of Diomedes, (9) taking the girdle of the 
Queen of the Amazons, (10) killing the monster, 
Geryon, King of Gades, and carrying off his flocks 
(in the course of which he set up The Pillars ), 
(11) the taking the apples of the Hesperides, (12) 
carrying Cerberus from Hell to the upper world. 
Many minor feats Hercules also accomplished, and 
one of his adventures, illustrated by sculptors, was 
his period of slavery to Omphale, Queen of Lydia. 
His marriage to Deiancira led eventually to his 
death ; for when Nessus the Centaur offered 
violence to the wife Hercules killed him, and the 
dying Centaur told Deianeira that his blood would 
bring back her husband’s love if it should ever 
wander from her. Finding him later enamoured of 
Iole, a former love, Deiancira gave him a tunic 
steeped in the poisoned blood, and Hercules, 
finding himself dying in torture, hastened events 
by causing himself to be burnt on a funeral pile. 
He was taken to heaven, reconciled to Hera, and 
married to her daughter Hebe. The cult of Her- 
cules was widespread, and there are numerous 
statues of him, generally with a club and clad in 
the lion’s skin. His career has sometimes been 
explained as a > solar myth. 

Hercules, Pillabs of, were said to have been 
set up by that hero in the course of the travels that 
accompanied his tenth labour. They are said to 
have been at Calpe and Abyla, on the opposite 
sides of the Straits of Gibraltar, these being the 
limits of his western wanderings. Different stories 
are told of their origin, one being that he formed 
them by tearing asunder the rocks, another that he 
erected them to support a bridge for the passage of 
Geryon’s flocks, another that he placed them to 
narrow the straits and keep sea-monsters out of 
the Mediterranean. Other pillars claim the name. 

Hercules Metal, an alloy of copper, nickel, 
and aluminium, which, owing to its being untarnish- 
able in air, and possessing a good colour, great 
tenacity, and hardness is well adapted for orna- 
mental and scientific purposes. 


Hercules Powder, an explosive largely em- 
ployed in the United .States, consisting essentially 
of nitro-glycerine (q.v.), but containing also sodium 
nitrate, magnesium carbonate, and wood pulp in 
varying quantities. The power of the explosive is 
about the same as that of good Kieselguhr 
dynamite. 

Herder, Johann Gottfbikd von (1744-1803), 
a German author, was born at Mohrungcn in East 
Prussia. In his youth a Russian surgeon offered to 
teach him surgery, and in 1702 he went to Kiinigs- 
berg, but fainted at the first sight of dissection. 
He abandoned surgery in favour of theology, and 
also attended Kant’s lectures. He distinguished 
himself in general knowledge, and in 1704 was 
made master in the cathedral school at Riga and 
preacher. He gave up this post and, declining the 
offer of a post at St. Petersburg, began to travel. 
In France he acted as travelling-tutor to a German 
prince on tour. Disease of the eyes stopped him 
at Strasburg, and he there made the acquaintance 
of Goethe, and in 1775 Goethe’s influence got him 
the post of court preacher at Weimar. Here he 
showed himself a good pulpit orator and an 
energetic inspector of schools. In 1801 he became 
President of the High Consistory, and was ennobled 
by the Elector of Bavaria. Before 30 he had 
published a work on modern German literature, 
and a book called Critical Words. His chief work 
was Ideas on the Philosophy of the History of 
Humanity. He also published some poems, among 
them The Cid. His works were published in 40 
volumes at Stuttgart (1852-54). 

Heredity, the conservative principle in in- 
heritance, or the tendency of organisms to resemble 
their parents, is practically at present one of the 
ultimate or unexplained facts of biology. Hypo- 
thetical explanations have been suggested by 
Darwin (q.v.) in his theory of Pangenesis (q.v.), 
and by Professor Weismann in that of the “per- 
manence of the germ- plasm.” Some unexplained 
generalisations of the facts of heredity can be 
stated as “laws.” Among these are the law of 
ontogenetic recapitulation of pbylogeny, formulated 
by Von Baer (q.v.), that each individual in its 
development passes through a series of forms re- 
presenting its ancestors of a less and less remote- 
ness ; that of precocity or anticipatory inheritance, 
pointed out by Darwin, by which characters tend 
to be inherited at slightly earlier stages of develop- 
ment ; and that of atavism or reversion, by which 
characters sometimes skip one or more generations, 
offspring resembling grandparents more than 
parents. Another remarkable class of cases is the 
inheritance of certain characters exclusively by 
one sex among the offspring. The inheritance of 
acquired characters is denied by Weismann, but 
this question is still under discussion. The strength 
of this principle, even in the field of moral character, 
has of late been made the foundation of a literature 
which dangerously undermines the doctrine of 
moral responsibility. 

Hereford, city and parliamentary borough (re- 
turning one member), and capital of Herefordshire, 
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on the left bank of the Wye, 120 miles W.N.W. 
of London. The city is situated near the centre 
of the county, upon rising ground, in a fertile 
valley. The principal streets are broad and 
straight, and, while the chief buildings are of 
stone, the houses are, for the most part, of brick. 
The cathedral, rebuilt by William I. and restored 
by Sir G. Scott in 1863, is near the river, and 
has a, length of 336 ft. by 174 ft. wide. Other 
public buildings are the college, the shire hall, an 
eighteenth-century county gaol, a free library and 
museum, and a market hall. The chief industries 
are the manufacture of gloves, leather, turnery, 
nails, and the brewing of ale and porter. There is 
a trade in hops, wool, cider, timber, oak-bark, and 
agricultural produce. A music festival is held here 
triennially In September. Pop. (1901), 21,382. 

Herefordshire, an inland county of England, 
having Shropshire on the N., Monmouth and 
Gloucester on the S., Worcester on the E., and 
Radnor and Brecknock on the W. It is 88 miles 
long from S.E. to N.W., and has an extreme breadth 
of 32 miles, and contains nearly 6,333,000 acres, of 
which 600,000 are arable, meadow or pasture. The 
soil is generally good, though in some places the 
pasture is poor. Much wheat is produced, and 
other crops are barley, oats, beans, peas, hops, and 
turnips. The surface slopes 8. towards the Severn, 
into which flows the Wye with its tributaries the 
Lugg, Arrow, Frome, and others. The apple is 
cultivated generally throughout the county, and 
the cider is abundant and good. Horses are largely 
reared for riding, coaching, and agricultural work, 
and the cattle make good beef, though yielding 
scanty milk. The sheep are generally Cotswold 
and a cross with the Leicestershire breed. Farms 
are generally large, and oak is abundant and much 
exported. There are medicinal springs from the 
Malvern Hills, and petrifying springs in parts. 
The county returns a member of Parliament for 
each of its two divisions. Pop. (1901), 114,401. 

Herero (Ova-Hereko), a large south-west 
African people, who occupy all the low steppe 
region of Damaraland between Ovampoland and 
Walflsch Bay north and south. The Hereros are a 
branch of the Bantu race, speaking a Bantu dialect 
closely related to that of their Ovajnpo neighbours 
and kinsmen. The chief divisions are the Zerawa. 
Kambaifembi, Kavingava, Kamureti, Kandyii, 
Kukuri, and Ovambanaeru. The Hereros are essen- 
tially a pastoral people, who own numerous herds 
of a fine breed of cattle largely exported to Cape 
Colony and to the European settlements on the west 
coast as far north as the Gaboon. For generations 
they have been at constant feud both with the 
northern Ovampos and the southern Naniaquas 
(Hottentots). But this inter-tribal warfare has 
almost entirely ceased since 1886, when Kama- 
herero, lord paramount of the Hereros, accepted 
the German protectorate for himself and all his 
people* A serious rising broke out in 1904, and 
the Germans did not completely suppr e ss 
it until 1907. The true national name is 
Hereto, meaning the “ Merry ” or 44 Light-hearted,** 
whereas Damara (properly j Oamaqua), meaning the 


“Vanquished,” is a Hottentot word applied to them 
in contempt by the Kama Hottentots (Namaqua)of 
Great Namaqualand. Hence the Germans have 
rightly replaced BamaraUmd by the term Herero - 
land as the proper designation of their territory. 
The confusion is also thus avoided between the 
“ Cattle Damaras * and the 41 Hill Damaras ” of 
the eastern uplands, who are not Bantus at all, but 
half-caste Hottentots speaking a corrupt Hottentot 
dialect, and calling themselves Hou-Khoin, that is, 
44 True Men,” meaning 44 True Hottentots.” (Francis 
Galton, Travels , 1853 ; Schinz, Devtseh Siid - West 
Afrika , 1891.) 

Heresy (Greek, “choice”), the adoption by 
persons professing Christianity of opinions at 
variance with the general teaching of the Church. 
Heretics had already appeared in the Apostolic 
age — viz. Judaisers, who strove to maintain the 
old dispensation, Nicolaitans (Rev. ii.), Hymen- 
rtiiis and Philetus (2 Tim. ii. 17), Simon Magus, 
and Cerinthus (q.v.). The principal heresi- 
archs and heretical sects are treated separately; 
a summary of the chief points concerning which 
unorthodox views arise, with the names of leaders 
or sects who supported them, will therefore be 
Miflioicnt here. (1) The Creation and the origin 
of evil — Gnostics, Manichaeans. (2) The Trinity — 
Mnntanists; Monarchians, Ebionitcs, Carpocrates, 
Ai inns ; Macedonians; Photinians. (3) The Person 
of Christ— Arius; Valentinus, Tatian, Docetae, Mono- 
] bysites, Monothelites ; Cerinthus, Basilides, Nes- 
torius, Eutycbes. The laws Be H&reticis in the 
Justinian Code, a collection of all preceding enact- 
ments, by which heresy was made a civil crime, 
involving in some cases the penalty of death, were 
subsequently adopted in the various kingdoms of 
Europe. Persons suspected of heresy were tried 
by the archbishop and his council in a provincial 
synod, and, if found guilty, were handed over to 
the civil arm. The English statute Be Hceretico Com - 
bvrendn (2 Henry IV. c. 16) empowered the diocesan 
to hand over a convicted heretic to the civil arm 
without receiving a royal writ confirming the 
sentence to death. It was repealed in the reign of 
Charles II. 

Hereward, commonly called 44 the Wake," a 
Saxon hero around whose history much doubtful 
legend has gathered. According to legend he was 
the son of Leofric of Bourn, but this seems his- 
torically doubtful. But, in any case, it seems 
certain that he held the 44 Camp of Refuge ” in the 
Isle of Elyas the last Saxon stronghold against the 
growing power of William the Norman, and that 
eventually he had to give in to the Conqueror. 
Kingsley’s novel, Hereward , develops his legendary 
character. 

Hergest, Red Book of, a MS. collection of 
ancient Welsh tales now in the library of Jesus 
College, Oxford. It is included in Lady Charlotte 
Guest’s Mabinogion. 

Heriot, George (c. 1563-1624), a Scottish 
goldsmith of East Lothian family, jeweller to 
James VI. of Scotland, whom he accompanied to 
England. His father was an Edinburgh goldsmith, 
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and in 1588 the son was admitted member of the 
Goldsmiths’ Guild. In 1597 he became goldsmith 
to the queen. His second wife was the daughter 
of James Primrose, clerk of the Scottish Council, 
and father of the first Lord Rosebery. He died 
in London and was buried at St. Martin’s-in-the- 
Fields, leaving nearly the whole of his fortune to a 
oharity in Edinburgh, now known as Heriot’s 
Hospital. It was first instituted in 1G28, A new 
scheme was put forth in 1885 redistributing the 
revenues, which amount to about £3,200 a year. 
Most of us are acquainted with “ jingling Geordie * 
through Scott’s graphic sketch of him in the 
Fortunes of Nigel. 

Herkomer, Hubert von, an English painter, 
etc., of Bavarian extraction, was born in Bavaria in 
1849. He came finally to London in 1870, and 
has from that time steadily exhibited both in oil 
and water-colour. One of his best known pictures 
is The Last Muster (1875). He later became 
celebrated chiefly as a portrait -pain ter. His school 
of art at Bushey gained great renown for its training 
capacity. He was made a Royal Academician in 
1890. He was made a Commander of the Victorian 
Order (C.V.O.). 

Hermandad (“brotherhood"), a Spanish insti- 
tution, which sprang out of an association formed 
towards the close of the 13th century by the cities 
of Castile and Aragon for purposes of mutual 
defence against the aggressions of the feudal 
nobility. It assumed a public character in 1485, 
when it was organised by Ferdinand and Isabella 
as a local police with judicial functions ; at the 
same time it received the name of Hermandad. As 
the royal power grew and that of the nobles 
declined, the Spanish sovereigns no longer needed 
the support of the burgher class, and the Herman- 
dad gradually fell into decay. 

Hermann, Johann Gottfried (1772-1848), 
a German philologist, was born at Leipzig. He 
studied law there and at Jena, and in 1794 began 
to lecture at Leipzig on ancient literature, being 
further appointed successively to the chairs of 
philosophy, elocution, and poetry before 1810. He 
was a good lecturer, and did much to improve the 
study of Greek grammar, and published editions 
of the Greek tragedians. Among his works 
are Be emendanda ratione Graore Grammatical 
Handbnch der Metrih , and Epitome Boctrina 
Matrices* 

Hermann, Karl Friedrich (1804-55), a Ger- 
man philologist, born at Frankfurt-on-Main. He was 
educated at Heidelberg and Leipzig, and held pro- 
fessorships at Marburg and Gottingen. He en- 
deavoured to make philology and history mutually 
illustrate each other. He made valuable researches 
into the Platonic philosophy and its history, and 
published the Bialogues , a Handbook of Greek 
Antiquities , some editions of the classics, and many 
other works. 

Hermannitadt, a town of Hungary lying 
amidst hills N. of the Transylvanian Alps, 54 miles 
Ml. of Klausenburg. The ancient fortifications, 


which once rendered it a strong city, are almost 
gone. It is divided into the High Town, well 
built, with good squares and regular streets, and 
the Low Town, reached by flights of stone steps 
from the High Town, and there are three suburbs. 
Among the public buildings are a 14th-century 
church with lofty tower and interesting monuments, 
a Roman Catholic church, a town hall (formerly a 
fortified house), a palace with a good library and 
paintings, a university, a law academy, and two 
gymnasiums. The chief manufactures are woollen 
cloth, leather, soap, cordage, hats, combs, and 
earthenware, and there is a brisk trade with Con- 
stantinople. 

Hermaphrodite (a name derived from the 
legend that Hermaphroditus, the son of Hermes 
and Aphrodite, was united with the nymph 
Salmacis into one body), a term used in zoology to 
show that an animal has but one sex, the male and 
female reproductive organs being united in the 
same individual — e.g. the common hydra. 

Among plants it is a purely structural term, 
equivalent to bisexual or monoclinous, being used 
of flowers which contain both stamens and carpels, 
as opposed to diclinous. It does not at all neces- 
sarily imply that the flower is self-pollinating, the 
two kinds of organs, in fact, very often maturing at 
different times. [Dichogamy.] 

Hermas, an early theologian called an 
“ apostolic ” father, from his having lived almost if 
not quite in apostolic times. His writings consist 
of some fragments of a dialogue entitled The 
Shepherd , which was greatly reverenced in the 2nd 
century, and of which a perfect Latin translation 
was found in Rome. It is divided into Vi stones, 
Mandata , and Similitudines , and is poetic in style 
and Platonic in ideas. 

Hermes, a god of Greek mythology, corre- 
sponding to the Roman Mercury, was the son of 
Zeus and Maia, the daughter of Atlas, and was born 
in Arcadia. Wondrous stories are told of his 
infancy. At the age of eight hours he is said to 
have invented the lyre, which he hid in his cradle, 
and soon after stole fifty of the gods’ oxen guarded 
by Apollo, driving them backwards to blind the 
trail, and having slain two by the river Alpheus 
he made a fire, sacrificed a portion of them, and 
hid what he did not eat in a cavern. Apollo sus- 
pected him of the theft and went to Maia, but 
Hermes pretended to sleep in his cradle. Zeus 
made him acknowledge the theft, but when Apollo 
bound his hands, the chains fell off, and the 
oxen appeared two by two. Hermes afterwards 
charmed Apollo by his playing, and the two made 
a compact of comradeship. Hermes became the 
herald and messenger of the gods, and countless 
stories are told of his cunning tricks. He was 
also the god of eloquence, and the patron of 
inventors, and of roads and travellers. Our own 
milestone finds its origin in the statues of Hermes, 
known as Hermas, which were placed on the roads 
to mark distances. Hermes is generally repre- 
sented as slender and full of youthful grace, with 
winged cap and ankles, and carrying the caduoeus 
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(q.v.). But lie has m any symbols for his different 
characters. His festival was called Hermsea. 

Hermes, Geobg (1775-1831), a German theo- 
logian, was born in Westphalia. In 1792 he studied 
theology at Mfinich, and in 1807 became professor 
of dogmatic theology in the university, and tried to 
carry out in a measure the principles of Kant, 
though he defended Christian dogma against them. 
In 1820 he became professor of Catholic theology 
at Bonn, and lectured with a view to reconciling 
Catholics and Protestants. His views took the 
name of Hermesianism, and his disciples started a 
magazine to embody them. In 1835 his views were 
condemned as heretical. He founded revelation on 
reason, bat held that reason cannot prove dogmas. 
In 1819 he published Philosophical Introduction to 
Christian Catholic Theology. 

Hermetic Books, the sacred canon of the 
ancient Egyptians, so called because they were 
supposed to have been composed by the god Thoth, 
“ the scribe of the gods,” who received from the 
Greeks the name of Hermes Trismegistus. Accord- 
ing to Clemens Alexandrians there were 42 such 
books divided into six sections. The first four 
treated respectively of (1) the nature of the gods, 
laws, the education of priests, (2) sacrifices, 
liturgical ceremonies, processions, (3) cosmography 
and geography, (4) astronomy and astrology ; the 
fifth section included a collection of sacred songs, 
and an account of a ruler’s life and duties ; the 
sixth section was devoted to medicine. Some of 
the fragments preserved in Stobrous and other 
ancient writers are said to show traces of Neopla- 
tonic influence. The Book of the Bead appar- 
ently belonged to the 2nd section ; the Ebers 
papyrus, supposed to have been written about 1500 
B.C., formed part of the sixth. 

Hermit, or Eremitic (from Greek crcmia , a 
desert), a name given originally to those who, 
amidst the moral decay of the Roman Empire, with- 
drew into the desert, hoping by a life of mortification 
to escape the expected judgment of God. During 
the fourth century hermit cells became common in 
the deserts first of all of Egypt and afterwards of 
Syria and Palestine. The most famous of these 
early hermits was St. Anthony (q.v.). The hermit 
life remained the ideal life of the Christian until it 
gave way to that of the convent. 

Hermit Crabs, a general name to include the 
commonest of the Anomura, a division of the 
Decapoda ( Crustacea') (q.v.), in which the abdomen 
is intermediate between the long-tailed form of 
the lobster and the short-tailed of the crab. There 
is, however, no doubt that this group is an artificial 
assemblage, including some of both the long-tailed 
( Macrura) and short-tailed (Brachyura) Decapoda. 
The Hermit Crabs are now assigned to the Macrura, 
as they have a fairly well-developed, though soft 
and unprotected, abdomen. As a consequence of 
this some protection is necessary, and is gained 
by the animal living inside an empty whelk shell. 
They' are common on shell-banks all rodnd the 
English coast. 


Herne the Hunter, a legendary character 
who has long been connected with Windsor Forest. 
Shakespeare hits immortalised him in the Merry 
Wives of Windsor, and Harrison Ainsworth has 
followed in the same track. His oak was blown 
down in 18G3 after standing, it is said, for some 
centuries. 

Hernia. The term hernia is applied to the 
condition, popularly known as “ rupture,” in which 
a portion of the abdominal contents (intestine or 
omentum) escapes from the cavity of the abdomen 
through some weak spot in its bounding wall. 
There are certain situations in which a hernia is 
especially liable to occur, either from some defect 
of development, in which case the malformation 
exists from birth and the hernia is said to be con- 
genital, or from some anatomical peculiarity which 
leads to a liability to protrusion at certain points 
of the wall of the abdomen. Such situations are 
the inguinal canal (inguinal hernia), the crural 
canal (crural or femoral hernia), the umbilicus 
(umbilical hernia), and rarer forms are those 
known as obturator hernia, lumbar hernia, sciatic 
hernia, and diaphragmatic hernia. The parts of 
a hernia are first, the sac, consisting of peritoneum ; 
second, the contents of the sac (usually small 
intestine) ; and third, the skin and other tissues 
covering the sac. Roughly speaking, out of every 
hundred cases of hernia 84 will be of the inguinal, 
10 of the femoral, and 5 of the umbilical variety. 
The inguinal form is much more common in men 
than in women, while in femoral hernia the reverse 
is the case. The tendency to hernia may be 
inherited. The determining cause of the rupture 
may be some sudden act of exertion. Hernia is 
classified under five heads. (1) Reducible hernia. 
This is much the most common form, and derives 
its name from the fact that the contents of the 
sac can be readily displaced and returned into the 
abdominal cavity, i.e. reduced. In such a con- 
dition a rounded regular pear-shaped swelling is 
met with, in which a distinct impulse is felt 
when the patient coughs, and which can be made 
to disappear by gentle manipulation, particularly 
when the patient is lying down. (2) Irreducible 
hernia. Here the same characteristics are present, 
save that the contents of the swelling cannot be 
returned to the abdominal cavity. (3) Incarcerated 
hernia is a form of rupture in which the intestine 
occupying the hernial sac becomes blocked; the 
tumour cannot be reduced, the impulse on coughing 
is retained, and there is an absence of those con- 
stitutional symptoms which appear in strangulated 
hernia. (4) Inflamed hernia is the condition in 
which inflammation is set up in the tissues sur- 
rounding the protrusion. (5) Strangulated hernia, 
In this form of hernia there is an obstruction to 
the passage of the contents of the intestine through 
that portion of the canal which has escaped into 
the sac. and there is an obstruction to the blood 
supply of the prolapsed portion of gut. This state 
of things is generally brought about by a sudden 
increase in the extent, of the protrusion caused by 
exertion. Strangulated hernia differs from the last- 
named varieties in that the impulse on coughing 
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is lost, and the condition is attended with 
grave constitutional symptoms, the most charac- 
teristic of which are pain, nbsolute constipation, 
and vomiting. If the circulation of blood in 
the prolapsed intestine be not speedily restored the 
constricted gut becomes gangrenous and sloughs. 
The treatment of reducible hernia is two-fold. The 
most common plan is merely palliative, and con- 
sists in the use of a truss. In some instances what 
is called a radical cure can be effected. In the 
irreducible form a bag trim may be employed, or 
more usually an operation is recommended with a 
view to effecting a radical cure. The treatment of 
the remaining varieties is a matter which cannot 
be here discussed, and in conditions of such 
gravity professional advice must, of course, be 
obtained without delay. It is most important that 
a patient should on no account neglect a rupture, 
as the use of a suitable truss from the outset may 
obviate the subsequent occurrence of any com- 
plication, and is in some instances in itself sufficient 
to produce complete cure of the condition. 

Kero. 1. An ancient priestess of Aphrodite at 
Sestos in Thrace. Tradition says that Leander of 
Abydos, while present at a festival at Sestos, fell in 
love with the young priestess, and that his love 
was returned. He used to swim across the Helles- 
pont to visit her, she meanwhile placing a lighted 
torch in a tower to guide his course. On one 
occasion the light went out, and Leander, missing 
his course, was drowned, and his body was washed 
to the foot of the tower. Thereupon Hero ascended 
the tower and, throwing herself from the top, died 
with her lover. 

2. A mechanician and mathematician of Alex- 
andria, who flourished about 215 B.c. He left 
two books on the construction of .automata, pub- 
lished at Venice in 1601. Other works of his are 
lost or exist only in fragments. He is said to 
have made air machines, and engines for use in 
war, and to have made many discoveries in dioptrics. 
He also invented a steam-engine of a simple kind 
(q.v.), a double-force pump, and the contrivance 
which is called Hero’s fountain (q.v.). 

Kero-cllildren v the name given by anthro- 
pologists to children of whom one parent was 
reputed to be divine (as Remus and Romulus), or 
whose births were attended with portents (ns 
Cyrus), and who, on attaining manhood, became 
national heroes. 

Kerod the Great (73-4 b.c.) was the second 
son of Antipater the Jdumean, who was Procurator 
of Jud&a and made his son governor of Galilee. 
Herod in the civil troubles of Rome sided with 
Brutus and Cassius, but his talents led to his 
finding favour with Antony, who made him Tetrarch 
and King of Judaea, a position in which Augustus 
confirmed him after the downfall of Antony. 
Although a sound politician and a good general, 
he was a man of jealous nature and violent passions. 
He killed his brother Aristobulus, and Hyrcanus, 
the grandfather of his wife Mariamne, and finally 
killed her, the rest of her family, and his sons by 
her, so determined was he to have no rivals near 


his throne. He displayed great magnificence in 
his surroundings, rebuilt the Temple, built, a theatre 
and amphitheatre for Jerusalem, and rebuilt on a 
grand scale Samaria. He also erected strong for- 
tresses in his dominions, of which Csesarca was an 
example. Besides a line palace at Jerusalem, he 
had a country bouse, the Rerodeion. He incurred 
much odium by the massacre of infants at Beth- 
lehem, another mark of his dread of rivalry ; but, 
on the whole, he was a favourite with the Jewish 
nation, though they suffered from his despotism. 
In his later days disease made him, as later it did 
Henry VIII. of England, doubly vindictive, and 
one of his latest acts was one of almost humorous 
madness — namely, to summon the chief Jews to 
Jericho, leaving orders to Salome that they should 
be slain at his death in order that there should be 
some to mourn him, unless, indeed, he had deep 
motives of policy for the act as likely to paralyse 
any effort at revolt when his strong hand should 
be removed from the helm. 

Kerod Antipas, son of Herod the Great, was 
Tetrarch of Galilee. He it was who beheaded St. 
John the Baptist. He was dismissed from his 
rule by Caligula, and died in exile in France or 
Spain in 40 a.d. 

Kerod Agrippa I. was the grandson of Herod 
the Great, his mother, Bernice, being that king’s 
daughter. Brought up with Drnsus, he fell into 
disgrace with Tiberius, and therefore found favour 
in the eyes of Caligula. He died of u malady 
said to have carried off other tyrannical rulers of 
antiquity (Acts xii.). 

Kerod Agrippa II. was too young to exercise 
his father’s power, so his charge was reduced to a 
province. It was before him and his wife-sister 
Bernice that St. Paul pleaded. He afterwards 
gave valuable aid to Titus in his schemes, and 
died at Rome A.r>. 94. 

Kerodiones, in some classifications a group 
of birds corresponding to Huxley’s Pelargomorphro 
(q.v.). 

Kerodotus, “ the Father of History,” was horn 
in b.c. 484 at Halicarnassus in Asia Minor. There 
was talent in the family, for his uncle was a poet. 
He soon set out on his travels, first visiting Egypt, 
then more than now the home of mystery, and 
just beginning to be opened to Greek curiosity, 
and passing on to Libya, Palestine, Babylon, 
Scythia, Thrace, Macedonia, and Epirus, and so 
home to Caria, whore he found political disorder 
raging that drove him to the island of Samos. 
Returning to Hiilicarnassns, he with others drove 
out Lygdamis, who had usurped the supreme 
authority, but the succeeding aristocratic govern- 
ment was little better, and those for whom lie had 
worked taunted him with doing them more harm 
than good. In disgust, therefore, he retired to the 
Greek colony of Thnrii in Italy to find there the 
tranquillity which should enable him to carry out 
the great work of his life. Some say that he wrote 
his history at Halicarnassus, and read it at the 
Olympic Games in 456 B.c., so charming the 
audience that they applied the names of the Muses 
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to the different parts of his work, and so working 
on the emotions of Thucydides, then a boy of 
fifteen, as to make him weep, and determine him 
on the course of life-study which made him the 
other great historian of Greece. He is said to 
have read his history at Athens in 446 B.c., and to 
have received a prize of £2,500 for it. Pliny was of 
opinion that he wrote at Thurii, and completed 
his history to 409, but as it stands it ends very 
abruptly, and suggests that he died leaving it un- 
finished, early in the Peloponnesian war. Beginning 
with the struggle of the Greeks and Persians, the 
clashing of the East and West, Herodotus searches 
into the mythical stories of mutual outrage that led 
to the conflict. This carries him to Lydia, whose 
history he relates down to the fall of Crcesus before 
the rising power of the Persians, and the subjuga- 
tion of Asia Minor leads to the introduction of 
Babylon, and the life of Cnmbyses introduces 
Egypt, and that of Darius takes us among the 
Scythians. So the extension of the Persian 
kingdom leads to the treatment of Cyrene and 
Libya, and by a natural sequence of events we 
arri ve at the Ionian revolt, and the struggle between 
Greece and Persia. Everywhere, however, there 
are minor digressions on the slightest provocation. 
No account can convey any idea of the simple 
charm of Herodotus’ style to those who have not 
read him in the original, or at least in a good 
translation, and modern research (except perhaps 
in the case of Egypt) has amply vindicated Ins 
character for truthfulness in matters which came 
under his own observation. Some excellent editions 
of his history with valuable comments and illustra- 
tions have been issued, and among Englishmen the 
brothers Bawlinson have done much towards in- 
creasing our knowledge of the subjects of which 
Herodotus treated, and also of his own merits. 

Heroes, in classic mythology, originally men 
distinguished above their fellows for strength, 
courage, or wisdom. Later it was fabled that 
such persons were partly of divine origin — 
Perseus was the son of Zeus, and his mother the 
mortal Danae ; ./Eneas was the son of Venus, and 
his father the mortal Anchises. Heroes were 
honoured with a cultus, generally local, and in 
some respects corresponding to the honour paid 
to Christian saints. 

Heron, n-ny bird of the genus Ardea, type of 
the family Ardeidte, allied to the Storks, but having 
a large hind toe, and the inner margin of the 
middle toe pectinated. There are four other 
genera: Nycticorax [Night Herons], Tigrisoma 
[Tiger Bitterns], Botaurus [Bitterns], and 
Carcroma [Boat- bill]. The true herons (Ardea) 
comprise about sixty species, and are cosmopolitan. 
Most of them are large birds with a thin body, long 
neck and beak, and more or less sombre plumage, 
though in the egrets (sometimes made a separate 
genus, Herodias) it is white. The common heron 
(A. cinerea) ranges from Britain, through Europe, 
to Eastern Asia. It is about three feet long, 
bluish-grey above, white beneath, the breast black* 
with a white patch in front ; the throat is white, 
streaked with black, the colour of the quill feathers ; 


the tail slate-colour ; and there is a pendant blaok 
crest. They are usually solitary, except at the 
breeding season, when numbers of them nest 
together. A. purpurea, the Purple Heron, a rare 
British visitor, is from Central, and A. tequinoc- 
tialis , the Buff-backed Heron, from Southern 
Europe. The Green Heron (A. virescens ), the 
Great Blue Heron (A. herodias ), and the Great 
White Heron (A. occidmtalis ) are American. Pro- 
bably the largest species is the Goliath Heron 
(A. goliath ) from Africa. The Peacock Heron, 
or Sun Bittern (A. Jtelius ), from South America, 
where it is often kept as a pet, is of small size and 
variegated plumage. The Great Egret (A. alba ) and 
the Lesser Egret (A. garzetta ), formerly a native, 
occasionally stray to Britain. 

Hero’s Engine, made first by the ancient 
philosopher of that name, is a steam-engine work- 
ing on the principle of Barker’s mill (q.v.), but 
forcing steam out of lateral jets in the vessel 
instead of water. The momentum of the issuing 
steam causes a retrograde rotation of the vessel 
which is pivoted so as to move with freedom. 
Hero's Fountain is a contrivance for forcing a small 
jet of water into the air by means of compressed 
air, the compression being produced by a difference 
of water-level. 

Herpes, a vesicular affection of the skin. The 
bladders or vesicles of herpes vary in size from 
that of a pin’s head to that of a split pea. They 
are usually distributed along the course of distribu- 
tion of some nerve. In the common form known 
as “ shingles,” one of the cutaneous branches of 
an intercostal nerve is involved. Herpes also 
sometimes affects the lips, the neck, or one of the 
limbs. The eruption is sometimes attended by 
pain. After the lapse of a few days the bladders 
dry up, scabs are formed, and the disease is at an 
end. No treatment is called for beyond protecting 
the affected parts ; this result is best attained by 
painting them all over with a solution of collodion. 

Herrera, Fernando de (1534-1597), a Spanish 
poet, commonly called “El Divino,” was born at 
Seville. His style was formed on classic and 
Italian models, and his works consist chiefly of 
odes and love poems. He also wrote, much in 
prose, but several of his works are lost. There are 
two editions of his poems (1581 and 1619), but 
they are seldom to be met with. Among his prose 
works is a narrative of the wars of Cyprus. 

Herrera, Francesco (circa 1576-1656), a 
Spanish painter of the Seville school, known as 
“ El Viejo,” to distinguish him from a son, also a 
painter of some note, and the founder of a new 
and powerful school of painting. Among his best 
works are The Last Judgment and a Holy Family , 
both in churches in Seville. He also adorned the 
dome of St. Bonaventura with fresco, and was 
renowned as a painter of common life and for 
bronze-work, statuary, and architecture. Some of 
his best works are in the Louvre. 

Herrick, Robert (1591-1674), an English 
poet, was born in London, where his father was a 
goldsmith, and educated at Cambridge. He came 
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to London in 1620, and there made the acquaint- 
ance of Ben Jonson and his circle; but in 1629, 
apparently against his taste, he took orders, and 
was relegated to an out-of-the-way living in 
Devonshire, where, nevertheless, he seems to have 
worked well and to have been appreciated. From 
1647-62, during the Puritan ascendency, he was in 
London, returning afterwards to his parish. His 
poems were published in one volume, containing 
the Hesperiaes and some half-hearted religious 
poems called Noble Numbers , though even in these 
tatter there are some noble pieces. But it is the 
former that show the great charm of his manner, 
which is almost Shakespearean. Obcron's Feast , 
Oberon's Palace , Gather ye Rosebud, s, Cherry Ripe , 
Bid me to Live , and the like, are universally known 
and as widely admired. 

Herring, a book name for the Physostomous 
Teleostean family Clupeidse, dating back to the 
Chalk formation. The body is covered with scales, 
the head is naked, and barbels and adipose tin are 
wanting. The single dorsal is short, and the anal 
fin is also single. The stomach is furnished with 
a blind sac, and the pyloric appendages are 
numerous. The gill-openings are generally very 
wide, and the air-bladder is more or less simple. 
The Clupeidse are principally coast fishes, widely 
distributed in temperate and tropical seas. The 
type-genus Clupea has more than sixty species, 
with the distribution of the family. The body is 
compressed, and the abdomen is serrated as far as 
the thorax. The anal fin is of moderate size, and 
the dorsal is opposite to the ventral s. To this 
genus belong the Common Herring ( C. harengus ), 
the Shads (C. alosa and C. finta), the Alewife (C. 
matt arv oca) y the Pilchard (C. pilchardus ) and the 
Oil Sardine (C. seombrina ), with many others 
economically important for food, or as yielding oil. 
Some of the tropical forms are more or less poison- 
ous if eaten. The common herring may be easily 
recognised by its smooth gill-cover and the ovate 
patch of minute teeth on the vomer. It is found 
in vast numbers in the North Sea, the northern 
parts of the Atlantic, and the seas to the north of 
Asia. The herring fishery is a very important one, 
especially on the British, Norwegian, and Dutch 
coasts, and commences when the fish come into 
shallow water to spawn. This season varies in 
different places. In the outer Hebrides the fishery 
is forbidden by law before May 20th, but in 
the Shetland Isles it rarely commences before 
July. Off the west coast of England herrings are 
plentiful in October and November, and they 
appear to spawn off the south coast in January 
only. August and September are the best months 
at Yarmouth, the headquarters of the fishery in 
England and the seat of the trade for curing 
herrings. 

Herschel , Sib John (1792-1871), an English 
astronomer, son of Sir William Herschel, was born 
at Slough, and educated at Eton and Cambridge. 
In 1813 he graduated B.A., as Senior Wrangler and 
Smith’s prizeman. In 1820 he published a work 
on the application of the calculus to Finite 
Differences. In 1822 his father died, and he 


thenceforward applied himself to astronomy, among 
his first works being an examination and descrip- 
tion of the nebulae and clusters discovered by his 
father. In 1823 he wrote the article on Physical 
Astronomy for the Encyclopaedia Metropolitana , to 
be followed up at intervals by other articles in that 
and other cyclopaedias. Articles on sound and on 
t he theory of light had already appeared in the 
above-mentioned encyclopaedia. From 1834-37 ho 
was at the Cape in order to study the stars of the 
Southern Hemisphere, and the results of bis 
expedition were published in 1848 at the expense 
of the Duke of Northumberland. In 1838 he 
became D.C.L. of Oxford and baronet, and in 
1848 President of the Royal Astronomical Society. 
From 1860-55 he was Master of the Mint. Besides 
his astronomical pursuits, he found time to write 
poems, and in 1866 he published a translation ot 
the Iliad in hexameters. His articles to the 
Edinburgh and Quarterly Reviews , and addresses 
to the Astronomical Society and the British 
Association, were published in 1857. 

Herschel, Sib William (1738-1822), was 
the son of a Hanoverian musician, and at fourteen 
entered the band of the Hanoverian Guards. In 
1757 he came to England, and was commissioned 
to form a military band, and did duty as an 
organist at Bath, where he also conducted concerts. 
He gave his leisure to mathematics and astronomy, 
and set about making a telescope of five feet, which 
he finished in 1774, going on to construct others of 
seven, ten, and even twenty feet. He gradually 
withdrew himself from the musical profession, and 
in 1779 began to observe, with his 7-in. telescope, 
the planet Uranus , at first called Georgium Sidus, 
in honour of the king, who granted him a pension. 
In 1787 he finished his forty-feet telescope, and his 
observations with this led to many notable dis- 
coveries, among them being the discovery of 
volcanic mountains in the Moon, Saturn’s satellites, 
and those of Uranus, the rotation of Saturn’s rings, 
of Saturn, and of Venus, the existence of binary 
stars, and some facts as to Ceres, Pallas, Juno, and 
Vesta. He was aided in his work by his sister 
Caroline, herself no mean astronomer, and by his 
brother, an optical-instrument maker. In 1802 he 
put before the Royal Society a catalogue of 5,000 
new nebulas, clusters, etc. His merits were recog- 
nised bv the bestowal of knighthood and the degree 
of D.C.L. 

Herschel Telescope is a special form of 
reflecting telescope, possessing the advantage of 
great simplicity, but only adapted for large instru- 
ments and for observation of nebulas or of such other 
objects as chiefly require light-giving power. The 
large concave reflector is placed at the end of the 
tube, so that light from the heavens is reflected 
back ; a slight tilting is given to the mirror, so that 
the reflected image is brought to one side of the 
tube, and the observer introduces his head actually 
into the tube to examine this image. The amount 
of light intercepted by his head is a fatal objection 
if the aperture of the telescope is small. Herschel’s 
instrument of 1789 had a four-feet aperture. The 
obliquity of the mirror spoils the definition of the 
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image, and heat from the bodjr of the observer is 
also found to introduce difficulties. [Telescope.] 

Hertford, market town and capital of Hertford- 
shire, on the Lea, nineteen miles north of London, 
and on the Great Northern and Eastern Counties 
railway systems. It consists of three principal 
streets meeting in a central square. It possesses 
a free library, shire hall, com exchange, free 
grammar school, county and borougli police 
offices, and infirmary, and there are several alms- 
houses and other charities. The chief industries 
are malting and brewing, trade in corn, coal, and 
timber, and there are oil and flour mills, some of 
the latter being on the Lea. Hertford is a place of 
some antiquarian interest, a national ecclesiastical 
council having mot there in 673, and a Saxon king 
having built there a castle, afterwards inhabited by 
John of Gaunt, the queens of Henry IV., V., VI., 
and Elizabeth. Here John of France and David of 
Scotland were imprisoned. Pop. (1901), 9,322. 

Hertfordshire, an inland county, having 
Cambridge on the north, Middlesex on the south, 
Essex on the east, and Bedford and Bucks on the 
west. It is 38 miles long from S.W. to N.E., by a 
width of 20 miles, and contains 405,000 acres, of 
which 350, (KK) are arable, meadow, or pasture. The 
surface consists of hill and valley, the chalk hills 
of the north rising to a height of 900 feet, and 
thero is much wood, and abundance of parks and 
seats. The climate, is agreeable. The soil is for the 
most part loam and clay, but the centre is in places 
gravelly. Most of the cultivated land is arable, 
the chief crops being good wheat and barley, oats, 
turnips, and grasses; and the meadows produce 
good hay. In the JS.VV. thero are cherry and apple 
orchards. There is not much live stock, and the 
sheep are mostly of Southdown and Wiltshire breeds. 
The chief industries are malting, paper-making, 
straw-plaiting, and ribbon-weaving. There are 
four parliamentary divisions, returning one member 
each. The four northern railways provide railway 
accommodation for the county. Pop. (1901), 250,350. 

Herts, Henrik (1798-1870), a Danish poet, was 
born at Copenhagen. In 1817 he entered the 
university as law-student, but soon gave himself to 
literature. His earlier works were anonymous, and 
consist of comedies, a vaudeville, and a satire 
which made some commotion. In 1833 he went, 
by aid dl a travelling pension from the Government, 
to Italy, France, and Germany, entering on his 
return upon an active literary life. Besides many 
other works, both comedies and tragedies, he wrote 
several novels. Theodore Martin translated his 
King 1 tent' s Daughter. 

Hertzian Oscillations. Of recent years 
Maxwell’s theory of the electro-magnetic ether has 
been gaining considerable ground, both experiment 
and calculation confirming the statement that 
radiation through the ether is of the same nature, 
whether it manifest itself as light energy, heat 
energy, or electrical energy. [Maxwell’s Theory.] 
The only important difference that exists between 
these kinds of radiation is that, while all are wave- 
motions of some sort, the waves are not all of the 


same length and frequency. Those oscillations 
due to electrical displacements, frequently called 
Hertzian oscillations, are of greater wave-length 
and less frequency than those due to the passage 
of what is called red light, and these latter again 
are of greater wave-length and less frequency than 
those due to violet light. Inasmuch as the eye is 
only capable of distinguishing waves of such fre- 
quencies as lie between the red and violet limits, 
it cannot recognise electro-magnetic radiation, 
which therefore requires another sense to dis- 
tinguish it. The case is similar to that of a vessel 
of hot water in a dark room ; this is radiating 
dark heat, indistinguishable to the eye but readily 
detected by the sense of touch. Dr. Hertz of 
Carlsruhe has succeeded in showing experimentally 
that electrical oscillations may be transmitted 
through a suitable dielectric or non-conductor, and 
that the waves thus produced may be reflected 
from or refracted through plane or curved surfaces 
in precisely similar fashion to the reflection or 
refraction of light-waves. [Light, Radiation.] 

Hervey, James (1714-58), an English clergy- 
man and author, was born near Northampton, and 
was educated at Oxford. He took orders, and was 
appointed curate of Dumnier in Hampshire in 1736. 
In 1738 he went to Stoke Abbey, Devon, and here 
it was that he planned the Meditations by which 
he is chiefly known, and which were composed 
among the tombs of a Cornish churchyard. His 
works were published in six volumes, and his letters 
and memoir in 1760. 

Herz, Henri, pianist and composer, was born 
at Vienna 1806, and, after studying at Paris and 
visiting England and America, was professor of 
music at the Conservatoire of Paris (1 84 2-74). He 
was also a successful piano-maker. He died in 
1888. 

Herzen, Alexander (1812-70), a Russian 
writer, was born in Moscow, and educated at the 
university there, where he imbibed philosophical 
and socialistic views. In 1834 he was imprisoned 
for joining in a song against the emperor, and was 
banished to Siberia. By the intercession of the 
Grand Duke Alexander he was allowed to live at 
Vladimir, and in 1839 he was set freeh and was 
appointed secretary to Count Strogonoff, Minister 
of the Interior. His advanced views again dis- 
pleased the Government, and he was sent to 
Novgorod, where he was made Imperial Councillor. 
The death of his father in 1847 gave him the 
means of obtaining leave to travel, and he left. 
Russia for ever. He visited Italy, France, England, 
and Switzerland, and died at Paris. He was pat- 
riotic, and devoted to the advancement of the 
Slavonic races. In 1857 he started a journal 
Kolohol , in London, removing it afterwards to 
Geneva. Among his works were letters, novels, 
memoirs, and translations. 

Hesiod, one of the earliest of Greek poets, was 
born at Cyme in JEolia. As a boy he went to Ascra 
in Boeotia, whence he is sometimes called “ the 
Ascrasan,” and is said in later life to have practised 
divination in Acarnania and to have been a priest 
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in the temple of the Muses at Mount Helicon. He 
afterwards went to Locris, where he was murdered 
and thrown into the sea ; but dolphins brought his 
body to the shore, thus leading to the discovery 
and punishment of his murderers. His date is 
unknown, but is sometimes put at 900 B.c. His 
works are the Theogony , a history of the origin and 
deeds of the gods. Fragments, too, exist of a work 
called The Shield of Hercules, which was probably 
part of a larger work ; but the Works and Days , an 
epic dealing mainly with rural life, is the best 
known of all his productions, and was by the 
Boeotians considered the only genuine one of those 
attributed to him. This has been translated into 
English verse and prose. 

Hesperidse, a family of butterflies known as 
the “ Skippers,” the members of which occur mainly 
in tropical America. There are seven English 
species, of which Pamphila sylvanus (Linn.) is one 
of the largest. The “Lulworth Skipper” is of 
interest only owing to its occurrence at but one 
locality. The popular name is derived from their 
brisk, jerky flight. 

Hesperides, The, were in Greek mythology 
the guardians of the golden apples which Go 
gave to Hera. They were, according to Hesiod, 
“ daughters of the night,” according to other ac- 
counts daughters of Atlas, or of Zeus and Themis, 
or Ceto and Pliorcys. Their names also differ 
according to different legends, but those generally 
adopted are JEgle, Arethusa, and Hesperis. The 
garden containing the apples was in an island of 
the ocean near the Hyperborean Atlas. They were 
aided in their task of guardianship by the dragon 
Ladon. This dragon Hercules killed, and, having 
taken the apples, he gave them to Athene, who 
afterwards restored them to the sisters. 

Hesperidine, a compound C 2 ,H^,0 ]2 which 
occurs m unripe oranges, lemons, and other fruit. 
It forms a white, tasteless, insoluble powder, which, 
on boiling with dilute acids, yields a compound, 
Hesperetin C 1(l H l4 0 6 , together with grape sugar 
OssH-atjOig ™ C 1(( H l4 0 6 + 

Hesperidium, so named from the legend of 
the golden apples of the Hesperides, is the technical 
term for the fruit of the orange tribe, a superior 
polycarpcllary syncarpous succulent fruit, belong- 
ing to the nuculane type. It has a leathery 
cpicarp, studded with oil-glands, a white woolly 
mesocarp and a thin membranous endocarp dividing 
the numerous carpels, which are each usually two- 
seeded. From the inner surface of this endocarp 
are produced rows of large spindle-shaped cells, 
filled with watery acid or sub-acid juice, which fill 
the carpels as the pulp of the fruit. 

Hesperonii8 9 agcnus of fossil birds, including 
several species, described by Professor 0. C. Marsh, 
from the Middle Cretaceous rocks of Western 
Kansas. They were huge fish-eating Divers, nearly 
six feet high, with a "perfectly flat breast- bone, 
without a vestige of a keel, and there were ap- 
parently not even rudimentary wings. The tail is 
elongated, somewhat as in Archaeopteryx (q.v.), 


and the long jaws are armed with numerous teeth 
in a common groove as in Ichthyosaurus. 

Hesse, formerly a district of Central Germany, 
in Roman times the home of the Teutonic tribe of 
Catti, whose chief town, Mattium, was destroyed by 
Germanicus. Under the Frankish kings it was 
governed by counts, and in the Middle Ages it 
formed part of Thuringia, belonging in 1253 to 
Sophia, wife of Henry of Brabant. With her son 
Henry began the dynasty of Hesse, which later 
split into four branches, which by failure of issue 
diminished to two in the early part of the 17th 
century. From these two came the divisions Hesse- 
Cassel and Hesse-Darmstadt. The former, now 
almost absorbed into the Prussian province of 
Hesse-Nassau, was founded in the 16th century by 
the Margrave William IV. It sided with Austria 
in I860, and was annexed. Hesse-Darmstadt is a 
Grand Duchy, partly drained by the Eder and 
Fulda into the Wescr. Much of it is cold and 
unproductive, but the climate of the river-valleys 
is mild and pleasant, and the vine is extensively 
cultivated, together with much fruit, corn, hemp, 
flax, potatoes, rape-seed, tobacco, and hops. There 
is also much forest land. Agriculture and cattle- 
rearing are the chief industries, and horses, cattle, 
sheep, and swine are abundant. Linen is manu- 
factured, and salt, basalt, whetstones, lime and 
sandstone are quarried. The chief towns are Darm- 
stadt (capital), Mainz, Giessen, Bingen, and Worms 

Hesse -Nassau is a Prussian province made 
up of the greater part of Hesse-Cassel, part of 
Hessc-Homburg on the W. of the Rhine, most of 
t he ancient duchy of Nassau, small parts of Hesse- 
Darmstadt and Bavaria, and the territory and town 
of Frankfurt, containing in all 0,018 square miles, 
divided into the government of (kissel, which 
nearly corresponds with Hesse-Cassel, and contains 
3,914 miles, and that of Wiesbaden, which nearly 
corresponds with the Duchy of Nassau, and con- 
tains 2,104 miles. The country is generally rugged, 
and is occupied in the north by the Harz Mountains, 
which rise to a greatest height of 3,(500 feet. It is 
drained by the Fulda, Wcrra, and other rivers 
flowing into the Weser, and the Lahn, Ohm, and 
Main flowing into the Rhine. The climate of the 
higher regions is severe, but in the Rhine valley the 
best German wines are produced. Three-fifths of 
the soil in the valleys and mountain slopes is 
arable, and there is an improving agriculture, 
though some of the soil is poor, that of Nassau 
being the best. Potatoes are largely cultivated 
and used for food, and there is much barley, rye, 
and oats. Fruit is tolerably abundant, and the 
forests are extensive. Woollen, cotton, and linen 
are manufactured, and there are some minerals, 
while Homburg and Wiesbaden are noted for their 
mineral waters. The chief towns are Cassel 
(capital), Wiesbaden, and Frankfurt. 

Hessian Crucible. [Crucible.] 

Hessian Dyes. A number of dyes are known 
under the names of Hessian purple, and com- 
pounds termed Hessian-violet and Hessian-yellow 
are also used as colouring materials. They are all 
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compounds of very complicated structure, and are 
derivatives of a hydrocarbon of composition C l4 H 12 
known as Stilbene (q.v.). 

Hessian Fly, a small brown fly known as 
Cecidomyia destructor (Gay), and belongs to the 
family Ceoidomyidce. It deposits its eggs on 
wheat plants. The maggots, when hatched, work 
their way down to the base of the leaves and there 
feed on the sap. Many authorities believe it was 
carried to America by the Hessian troops during 
the War of Independence, whence its popular name. 
It now does serious damage in that country. 

Hasychiiis, a grammarian of the fourth 
century A.D., is supposed to have been a native of 
Alexandria. He produced a .Lexicon , partly original 
and partly compiled from older ones. It is con- 
sidered the best of the early lexicons, and has 
great antiquarian value. A good edition was 
published at Leyden in 1746-66, and the supple- 
ments of Schow, Leipzig (1792), and of Schmidt, 
Jena (1857-64), are of value. 

Heterocera, the division of insects including 
the Moths (q. v.). 

Heterocercal. [Fishes, vol. iv. p. 305.] 

Heterocoola, a division of the calcareous 
sponges, including those in which the collared cells 
are restricted to awpullce or special cavities. 
[Homoccela,] 

Hetercscism, in fungi, or other parasites, is 
the passing different stages of development on dis- 
tinct hosts. A striking instance is the corn-mildew 
( Puccmia g raminu ), which at one stage is known 
as the cluster-cup of the barberry, formerly named 
sEcidium berbcridis , whilst other stages, one once 
named t/redo , and the other and final one known 
as Pucoinia, occur on wheat or some other grass. 

Heterogamy, a method of reproduction met 
with in some insects; it unites parthenogenesis 
(q.v.) with alternation of generations (q.v.). 

Heterogony. [Heterostyly.] 

Heteromorplue, in Huxley’s classification, a 
group of birds containing the Hoazins. [Hoazin.] 

Heteromya, a subdivision of the bivalve 
mollusca ( Lamellibranchiata ) in which the shell 
is closed by two adductor muscles, of which the 
anterior is much the smaller. 

Heteropoda, a subdivision of the Gastropoda 
(q.v.) tn which the foot is modified to form a 
swimming organ. 

Heterovtera, a division of Rhynchota (q.v.), 
including tnose with the anterior pair of wings 
membranous at the ends but hard and chitinous 
at the base, known as hemelytra (q.v.). The 
group is divided into two subdivisions— the Water- 
bugs (JHydrooorism), and Land-bugs (Geocoriscc). 
The best-known forms are the Water-measurers 
(i Lydrotnetra), Water-scorpions (Nepa), etc. 

Heteroapory, the production by the same 

lant of two different kinds of spore, as opposed to 

omospory or isospory. The term is chiefly em- 
ployed with reference to the Pteridophyta (q.v.), 
and the distinction was until recently used as the 


fundamental basis for the subdivision of that sub- 
kingdom. It is now recognised, however, that 
there are four natural classes in it : the Filicine®, 
including the homosporous ferns and the hetero- 
sporous Rhizocarps (q.v.) ; the Equisetin®, in- 
cluding the homosporous horsetails (q.v.), and the 
heterosporous fossil Amwlaria and Calamita 
(q.v.); the heterosporous fossil Sphenophylle®; 
and the Lycopodium, including the homosporous 
Lycopodium and the heterosporous Selaginella, 
living, and Lepidodendron , fossil. Heterospory 
seems, therefore, to have originated several times 
independently. As it would seem to be the higher 
type, its abundant representation among Palaeozoic 
plants is remarkable. 

Heterostyly, or Heterogony, the possession 
of stamens and styles of different relative length 
in different flowers of the same Bpecies. In prim- 
roses and their allies dimorphic heterostyly occurs, 
one form, the long-styled ox pin-eyed, having the 
stigma at the top of the corolla-tube and the 
stamens half-way down it, whilst in the other, the 
sliort-styled or thrum-eyed , their positions are 
reversed. The common purple loosestrife, Lythrum 
Salicaria, is an example of trimorphic heterostyly, 
long-, medium-, and short-styled forms occurring, 
each with two rows of stamens of lengths other 
than that of its own style. Darwin first showed 
heterostyly to be an adaptation to cross-pollination 
by insect-agency, corresponding parts of an insect’s 
body touching the anthers of one flower and the 
stigma of another, whilst the pollen from any 
anther was prepotent on the stigma at a similar level. 

Heterotricha, an order of Infusoria (q.v.), 
characterised by the cilia occurring as an invest- 
ment to the whole body, while around the peristome 
(or mouth) there is a circle of longer cilia. 

Hewett, Sir William Nathan Wrighte, 
naval officer, was born in 1834, and served in the 
Burmese War of 1851, in the China War of 1867, 
and on shore before Sebastopol. Promoted to be 
captain in 1862, he was commodore on the coast of 
Africa during the Ashantee War. He was rear- 
admiral 1878, vice-admiral 1884 ; he died in 1888. 

Hexacoralla, a group of corals (q.v.) of the 
class Madreporaria (q.v.), including all those “ true 
corals” in which the septa are either six or are 
arranged in multiples of six. The group is divided 
into three orders, the Perforata, Fungida, and 
Aporosa. In the former the skeleton is loose and 
porous in texture as all the solid parts are per- 
forated by numerous pores. Madrepora, of which 
the well-known stag’s horn coral is a familiar 
example, is the principal genus of the Perforata. 
The Fungida are characterised by the possession 
of “ synapticul® ” — small rods passing from the 
septa into the body chambers on each side. The 
mushroom coral ( Fnngia ) is the type of this group. 
The Aporosa is the largest order ; the calcareous 
structures are here solid. This includes the astrean 
corals, such as the Brain coral, and most of the 
simpler single corals such as Flabellum. Another 
classification has been prepared, based on the origin 
of the body wall, but so far it has not been 
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sufficiently worked out to be accepted here. The 
Hexacoralla is the largest existing group of corals. 
It is probable that most of the Palseozoic “ Rugose ” 
corals ought to be included within it. 

Hexactinellidse, a group of sponges having 
a siliceous skeleton composed of spicules, which are 
either united by the tips ( IHctyonina), or which 
are separate from one another ( Lyssakina ). The 
spicules are six-rayed, and through the centre of the 
rays run three transverse canals. A series of many- 
rayed “flesh spicules” also occurs. The group is 
of great interest as, with very rare exceptions, it is 
at present limited to the deep seas, while in former 
periods it was very widely distributed. Thus many 
of the sponges of the Chalk or of the Lower Green- 
sand sponge banks belong to this group, while 
it is known in the Palaeozoic. The best known 
recent member of the group is the “Venus Flower 
Basket ” (q.v.), or Euplectella , which is a member 
of the Lyssakina. Hyalonema is another well- 
known form. It is surrounded at the base by a 
tuft of glass-like fibres, whence it has gained its 
name of the “ Glass-rope Zoophyte.” These anchor- 
ing fibres have long been known from the Carboni- 
ferous. Hyalonema was once regarded as a coral. 

Hexagon, in geometry, is a six-sided figure. 
A regular hexagon has six equal sides, consecutive 
pairs of which contain six equal angles. The 
opposite sides of a regular hexagon are parallel, 
and can only be regarded as meeting at an infinite 
distance. The three pairs of opposite sides of any 
hexagon inscribed in any conic section intersect in 
tliree points which will always lie in a line. This 
is Pascal’s theorem. Further, the three diagonals 
of a regular hexagon— i.e. the lines joining opposite 
angular points— pass through one point. If any 
hexagon be circumscribed about any conic the 
three diagonals will also be found to intersect at 
a point. This is Brianchon’s theorem. [Duality, 
Principle of.] 

Hexameter (Greek, hex, “six,” and metron , 
“ a measure ”), a form of verse much used by the 
Greeks and Romans, especially in epic poetry. It 
is the metre of Homer’s Iliad and Odyssey , and of 
Virgil’s JEneid, Georgies , and Eclogues. In classical 
prosody the structure of verse was not regulated, as 
it is in modern poetry, by the stress or emphasis 
laid on words and syllables, but by quantity — i.e. 
by the shortness or length of the vowel in each 
syllable. A hexameter line was composed of 
dactyls (a long syllable followed by two short ones) 
and spondees (two long syllables), and contained 
six feet, of which the last was always a spondee 
and the last but one almost always a dactyl. Some 
attempts have been made to write English and 
German hexameters, substituting stress for quantity. 
Those of Longfellow in Evangeline and Miles 
Standish are among the most successful. The 
following line is from Evangeline : — 

When she had J passed, it | seemed like the | ceasing of | 
exquisite J music. 

Hexameters alternating with pentameters (q v.) 
form elegiacs, which were often employed by the 
Greeks and Romans in lyric poetry. The attempt 


to translate Homer in hexameters was ridiculed by 
Lord Tennyson in burlesque elegiacs (which in 
quantity conform strictly to rule) : — 

“These lame hexameters the strong-wing’d music of Homer 1 

No — but a most burlesque barbarous experiment. 

When was a harsher sound ever heard, ye Muses, in England ? 

When did a frog coarser croak upon our Helicon V* 

Hexanes are hydrocarbons of composition 
C 6 H l4 belonging to the group known as paraffins 
(q.v.). Five different hexanes are theoretically 
possible *, of these four are known, one occurring in 
petroleum. They are all liquids, of boiling-points 
varying from 43° to 71°. The corresponding 
alcohols C a H, 4 0, of which eight are known, are 
termed hexyl or caproyl alcohols. Seven acids 
derived from them have been prepared, known as 
caproic or hexoin acids, with formula C 6 H u -COOH. 

Hexaprotodon, a fossil ungulate mammal 
with six incisor teeth, apparently a generalised 
ancestral form of the Hippopotamus family. It 
occurs in the older Pliocene rocks of the Siwalik 
Himalayas. 

Hexham, a market-town of Northumberland, 
on the north bank of the Tyne, near the junction 
of the North with the South Tyne, crossed here by 
a stone bridge, 20 miles west of Newcastle, and on 
the Newcastle and Carlisle railway. The streets 
are mostly narrow, but there is a large market 
square containing a Moot Hall, once the court- 
house of the Bishop and Priors of Hexham. Only 
the transept and chancel of the old cruciform 
abbey church remain. Other public buildings are 
a free grammar school and an institute. The 
trade is chiefly local. The town is of great antiquity, 
being supposed to be the Roman Alexodunum. In 
the 7th century a monastery was founded here by 
St. Wilfrid, and the Scots burnt the town in the 
reign of Edward I. In 1761 there was a formidable 
and fatal riot arising out of the militia ballot. 
Pop. (1901), 7,071. 

Hexoses. [Glucoses.] 

Heyne, Christian Gottlob (1729-1812), 
German philologist and antiquary, was born at 
Gottingen. His parents were poor weavers, and he 
suffered much from poverty during his university 
career at Leipzig. He made great progress in law 
and the classics, and was appointed librarian to 
Count de Drohl, going to Dresden, where he came 
in contact with Winckelrnann. The Seven Years’ 
War brought him misfortune, but in 1763 he re- 
ceived an appointment at Gottingen as professor 
of eloquence. He founded a Society of Sciences, 
and managed well a philological seminary. He 
illustrated grammar and criticism by means of 
archaeology and history, and both his teaching and 
his writings had great influence upon classical 
studies in Germany. He read the classics as a 
means of understanding ancient life and history. 
He issued no great original works* but many good 
editions of classical authors, notably Virgil. 

Heyse, Johann Ludwig Paul, perhaps the 
greatest of living German novelists, was born in 
Berlin 1830. He was patronised by King Max of 
Bavaria, and became a prolific writer. Besides bis 
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narrative and epic poems, he has written many plays, 
some of which have been successful, and many 
novels and novelettes, and has translated much from 
Italian authors. Among his novels are Die Kinder 
der Welt , and 7m Pa/raaiene Merancr Novellen; and 
Dan Buck der Freimdscliaft contains many slighter 
novels, while Ulrica, die Braut von Cypem , and 
Thehla are good specimens of his poetry. 

Heywood, a municipal borough of Lancashire, on 
the Koach, eight miles N.W. of Manchester. It is 
important for its cotton manufacture, all branches 
of which are carried on, and the manufacture of 
power-looms, iron and brass founding, and boiler- 
making employ many of the inhabitants. Pop. 
(11)01), 25,401. 

Heywood, John (circa 1500-60), an English 
dramatist, was born probably at St. Albans, and 
was educated at Oxford. He made the acquaintance 
of Sir Thomas More, and was by him introduced 
to the Princess Mary, becoming a favourite at 
Henry VIII.’s court and at that of Mary I. After 
her death he retired to Malines, where he died. 
He is notable as marking the transition from the 
old miracle plays to the Elizabethan drama. He 
wrote plays and poems, and made a collection of 
proverbs. His earliest play was printed in 1633, 
and was entitled The Pardoner and, the Frerc: the 
Curate and Neighbour I'rattc. Anot her work was 
the Spider and Vly, a. parable. An edition of his 
works was issued in 1562. 

Heywood, Thomas (fl. 1600-1630), a dramatist 
of the times of Elizabeth, James I., and Charles I., was 
born in Lincolnshire and educated at Cambridge. 
Ho wrote wholly or in part 220 plays, of which 24 
are extant, and ho ranks high among the play- 
writers of his time. Two of his best-known plays 
are a Woman hilled, with Kindness, and Four 
London ’ Prentices . In 1856 J. Payne Collier issued 
in two volumes an edition of his works, with a life 
and remarks on his writings. 

Hezekiah, the 12tli King of Judah, reigned 
about 726-928 B.o. He succeeded his father Ahaz 
at 25, and, led by Isaiah, inaugurated a scries of 
reforms, abolishing idolatry, and endeavouring to 
restore national independence and prosperity. He 
repaired and reopened the Temple, and abolished 
idolatry. He waged a successful war against the 
Philistines, but, failing to pay the tribute due to 
Assyria, he was besieged. Soon after this he was 
seized by a severe illness, and, after his recovery, 
incurred the anger of Isaiah by showing his 
treasure to the Babylonian envoy who had come to 
congratulate Mm on his restoration to health. To 
resist Sennacherib he made an alliance with Egypt 
for the sake of the cavalry possessed by that power 
(or so it was alleged by Sennacherib’s emissaries). 
It was during this war that the Assyrian host was 
destroyed by a mysterious pestilence. Hezekiah 
also executed many public works, among them 
aqueducts at Jerusalem, and died at the age of 54, 
after a reign of 29 years. 

Hibernation, the term used to denote the 
intermittent or continuous winter sleep, of some 
animals in arctic, sub-arctic, and temperate regions. 


JEntixation is applied to the summer sleep of some 
intertropical animals, e.g, of the tanrec (q.v.), 
which indulges in a three months' nap in the 
hottest weather. 

No bird hibernates, and this fact probably led to 
the somewhat hasty conclusion that hibernation 
was Nature’s substitute for migration ; but not only 
do some mammals migrate, but hibernation occurs 
in groups where migration also takes place — among 
the rodents — and the bats, with powers of flight 
almost equal to those of birds, are among true 
hibernators. The phenomenon seems to depend 
chiefly on two factors: the failure of the food 
supply and low temperature. But since these are 
not sufficient to account for all cases of hiber- 
nation, some other factor or factors must be sought 
before the true explanation can be arrived at. 

That the failure of food supply in winter has a 
great deal to do with the matter is shown by the 
fact. that, a series of examples among the rodents 
can bo cited ranging from the food-storing habits 
of the long tailed field-mouse (Mus s'ylvaticun ), 
which does not hibernate, through the squirrel 
(Sciurun vulgaris ), which hoards and hibernates 
partially, coming out of its hibernaculum, or winter 
quarters, frequently when there is a break in 
the cold weather, and the dormouse (Myoxus 
avellanarius ), which also hoards, and sometimes 
wakes up, only to go to sleep again directly after a 
hearty meal, to the true marmots, which do not lay 
up a store of food, but retire to their burrows on 
the approach of winter and sleep till the return of 
spring. The badger and the hedgehog also hiber- 
nate. Bears are among true hibernators ; many of 
them indulge in a prolonged winter sleep, but none 
lays up a store of food. According to Sir John 
Kichardson, no bear retires to its den for the winter 
till it is fat, and, though it comes abroad in good 
condition in the spring, in a few days it loses the 
fat, and becomes quite lean. The Polar bear docs 
not hibernate, but females with young retire to a 
den or cave and remain there from the end of 
November till about the end of March, when they 
come forth with their cubs. 

In some of the lower vertebrates and in some 
invertebrates there is a lowering of vitality result- 
ing in a kind of torpor in cold weather. This 
occurs in reptiles, amphibians, and many fishes, 
and some aquatic molluscs in winter bury them- 
selves in the mud, emerging therefrom in the spring. 

Hibiscus, a large genus of exotic Malvaceae, 
most tropical trees or shrubs. Their flowers are 
large and showy, borne singular, each having an 
epicalyx of many leaves, five united and per- 
sistent sepals, five petals united at the base to 
the staminal tube, and five many-seeded carpels 
with distinct styles. H. cannabinun , Indian hemp 
or bastard jute, yields e useful fibre, and resembles 
hemp in foliage and mode of growth. Its petals 
are pale yellow with a purple blotch at the base. 
II, rosa-sinensis, a tree with large, variously-coloured 
flowers, has an astringent purple-black juice in its 
petals, used as a hair-dye in China and as blacking 
in Java. It is a greenhouse favourite ; as also is 
II. nyriacun , a shrubby autumn-flowering species 
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commonly , known as Althcea f rut ex. The Gombo 
( Abelmmchus or Hibiscus esculentus ), with edible 
fruits, is closely allied. 

Hiccough is produced by involuntary con- 
traction of the diaphragm accompanied by spasm of 
the glottis. A series of contractions usually occur 
at short intervals each accompanied by a character- 
istic sound, due to the closure of the glottis, and 
after the lapse of a few minutes the attack of 
hiccough comes to an end ; if it is more persistent 
it may usually be checked by repeating the act of 
swallowing several times in succession, or even 
by holding the breath in some cases. In some 
forms of disease obstinate hiccough occurs; this 
condition is fortunately a rare one, as it is most 
distressing and but little can be done to relieve it. 

Hickory ( Ccvrya), a genus of trees, comprising 
about a dozen species, belonging to the walnut 
family and native to North America. They differ 
from the true walnuts in their male catkins being 
borne three together; in each flower having not 
more than six stamens ; in the female flowers 
having no corolla, and a sessile four-lobed stigma ; 
and in the outer part of the fruit splitting regularly 
into four valves. The hickories reach a large size 
and yield coarse-grained, strong, heavy and very 
elastic timber, largely used for barrel-hoops, whip- 
handles, axe-handles, chair-backs, musket-stocks 
and fuel, but not very durable. C. alba , the shell- 
bark or scaly-bark hickory, yields the best timber 
and the edible nuts known as hickory-nuts. C. 
olivceformw is the source of the much superior 
Peccan nut, but even this is not equal in flavour to 
a walnut. 

Hicks, Sib Baptist, Bart., created Baron 
Hicks and Viscount Campden in 1628, was born 
in 1661. Through his connection with the Court 
under Elizabeth, James I., and Charles I., he 
prospered exceedingly, combining mercery with 
money-lending. He built at his own charge the old 
Clerkenwell Sessions House, long known as Hicks’ 
Hall, and through his daughter’s marriage became 
an ancestor of many existing peers. He died in 
1621. 

Hicks, Elias, was born in Long Island, U.S. A., 
in 1748, and brought up as a carpenter. Under 
the influence of strong religious convictions he 
joined the Society of Friends, becoming an 
eloquent preacher and able organiser. Towards 
the end of his life he adopted independent views 
as to the Divinity of Christ, and founded a new 
sect called the Hicksites, dying in 1830. 

Hicks, William, Colonel, known as Hioks 
Pasha, was born in 1830, and entered the Bombay 
army at the age of nineteen. After active service 
in Beloochistan, the Punjaub, Rohilcund, and under 
Lord Clyde during the Mutiny, he took part in the 
Abyssinian campaign of 1867-68. Baker Pasha 
selected him as chief of the staff in 1883, when 
organising an expedition against the Mahdi. In 
September of that year he set out with 10,000 men 
on his march from Om-Durmah to El Obeid, but 
the column was surrounded and utterly destroyed 
in the desert through the treachery of native 
116 


guides, about November 3-4. A few of the survivors 
were taken by the Mahdi to Khartoum, but Colonel 
Hicks perished on the field. 

Hicks-Beach, Bight Hon. Sir Michael, 
b. 1837, entered Parliament in 1864; in 1868 he 
was Under-Secretary to the Home Office, and Chief 
Secretary for Ireland 1874-8 and 1886-7 ; in 1878-80 
he was Colonial Secretary and Leader of the 
Commons for a few months in 1886, but resigned 
owing to ill-health. From 1888-92 he was 
President of the Board of Trade, and Chancellor of 
the Exchequer from 1895-1902, when he retired 
from official life. He took an active part against 
Mr. Chamberlain’s Fiscal Reform policy, which 
was heavily defeated at the general election of 
1906. In 1905 he retired from active political 
life and was made a Viscount. 

HidatSBh a North American people, variously 
known as Minetarees, Gros Ventres, Paunch, and 
Fall Indians, who formerly roamed the steppe 
region between the Upper Missouri and the South 
Saskatchewan rivers, but who are at present con- 
fined to a reservation about Fort Berthold, North 
Dakota. 

Hierapolis, a name given by the Greeks to 
many cities, of which the most important were : 

1. Hierapolis in Syria Cyrrhestica, 16 miles from 
the junction of the Euphrates and the Sajur, and 
not far from Carchemish. Its first name was 
Bambyg, Mambug, or Mambe (in Greek Uavthyhe). 
We know nothing certain of the city’s history until 
the Seleucid dynasty, when as Bambyce it grew 
populous and wealthy, deriving its appellation 
Hierapolis from the worship of the Syrian goddess 
Atargatis (Gr. “ Derceto ”). Crassus plundered it in 
53 b.c., and under the emperors up to the time of 
Julian it was a strong and prosperous community. 
It then declined, and, though restored by Harouii- 
al-Raschid, it never recovered its former greatness. 
A.s Bayuk, Mambedj, or Kara Bambuche, the ruins 
still exist 

2. Hierapolis in Phrygia, at the confluence of the 
Lycus and the Meander, was celebrated in antiquity 
for its hot springs, used for dyeing as well as bath- 
ing and drinking. Epictetus was bom here, and 
St. Paul (Coloss. iv. 13) founded a church. Kalessi 
Pambuk, or ‘‘Cotton Castle,” is the Turkish de- 
signation of the locality, which preserves many 
perfect specimens of Greek architecture. 

Hiero X. succeeded his brother Gelon as King 
of Syracuse in 478 B.O. He played an important 
part in the colonising of Sicily and Italy with 
Greeks, and by a great naval victory in 474 
destroyed the maritime power of the Etruscans. 
In spite of his avarice and cruelty, he was a patron 
of the arts, and a personal friend of ADschylus, 
Simonides, and Pindar. He died in 467. 

Hiero II., illegitimate son of Hierocles, a 
descendant of Gelon, on account of his military 
talents displayed against the Mamertines was 
elected King of Syracuse (270 B.o.). The Romans 
having espoused the cause of his enemies, he joined 
Hanno, the Carthaginan invader ; but, having been 
defeated by Appius Claudius, came to terms on 
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oondition that he should rule over the south-eastern 
part of the island. Henceforward he was a staunch 
ally of the Republic during both the first and 
second Funic Wars. He died in 216. 

Hieroglyphics (Greek, “ sacred sculptures ”), 
the name given to the picture-writing in use 
amongst the ancient Egyptians. The objects de- 
picted include human beings, birds, beasts, and 
fishes, the heavenly bodies, natural objects of all 
kinds, and articles of domestic use. There were 
various methods of hieroglyphic writing, but most 
frequently the signs were either cut out or carved in 
relief on stone or some other hard surface, or else 
drawn in outline on papyri with a reed pen. The 
hieroglyphs on monuments were often ornamented 
with colour. Those on papyri were written in 
black ink, a red mineral ink being employed for 
the rubrios and initial words. They were arranged 
either in horizontal or perpendicular rows, between 
which there were lines of black ink. The hiero- 
glyphs were of two kinds —ideograph*, which de- 
noted the objects they portrayed or abstract 
notions which they would readily suggest, and 
phonetics , representing certain sounds. The 
phonetics were cither alphabetic, ending in a 
vowel, or syllabic, ending in a consonant. A large 
collection of alphabetic signs is furnished by the 
earliest inscriptions which have been discovered, 
dating from 3800 b.o. An ideograph called a 
determinative is attached to the end of each word, 
generalising the conception, which is more pre- 
cisely represented in the preceding phonetics. 
The language in which the hieroglyphs are written 
survived, with considerable modifications, in the 
form of Coptic, which was still spoken in Egypt in 
the 18th century. It belongs to the Hamitic group, 
but a Semitic clement appears to have been in- 
troduced about 1400 B.o. The ancient Egyptian 
literature is treated under the heading Hermetic 
Books (q.v.). 

The secret of hieroglyphic writing was jealously 
guarded by the priests, and the knowledge of 
Herodotus and other early writers concerning 
Egyptian mysteries was confined to such facts as 
they chose to communicate. When Egypt became 
a part of the Macedonian Empire a summary of the 
historic events recorded in the inscriptions and 
MSS. was drawn up in writing, and during the 
reign q| Augustus the Romans seem to have been 
furnished with the means of deciphering them for 
themselves, but the Egyptian monuments did not 
excite their curiosity to any great extent. The 
Stromata of Clemens Alexandrinus (211 a.d.) is 
the earliest work which gives any precise informa- 
tion as to the nature of hieroglyphic writing. He 
was followed by Porphyry in 304 A.D., but from the 
6th to the 17th century the study of hieroglyphics 
fell completely into neglect. It was revived in 
1660 by Athanasius Kircher ; but, as the symbols 
were supposed to be exclusively ideographic, no 
progress was made until 1787, when Zoega dis- 
covered .that some of them had a phonetic value. 
The discovery of the Rosetta Stone (1799), with a 
trilingual inscription in hieroglyphics, in Semitic 
writing (the cursive or popular form of expressing 


the hieroglyphs), and in Greek, all recording the 
same fact, enabled scholars to pursue then* in- 
vestigations on more systematic lines. The phonetic 
theory was carried further by Young in 1818, and 
the subsequent researches of Champollion, Lepsius, 
Bunsen, Brugsch, and other students have resulted 
in the detailed knowledge of the subject which 
exists at the present time. 

It is the opinion of some scholars that the 
Phoenician alphabet, which was passed on by them 
to the Greeks and other western nations, was 
derived from th^ Egyptian hieroglyphs, but* this 
theory has not by any means been firmly estab- 
lished. 

The Aztec mode of picture-writing differed from 
the Egyptian in being mainly pictorial, but a 
phonetic system had been to some extent developed 
before the Spanish conquest. The inhabitants of 
Central America also had a symbolic method of 
writing peculiar to themselves. 

Hierro or Ferro, one of the Canary Islanda 
Longitude is reckoned from it by some geographers. 
The chief town is Valverde. 

Higgins, John, a divine who flourished in the 
latter half of the 16th century at Winsham in 
Somersetshire. He produced an edition of Terence, 
a treatise on Christ's Descent into Hell , and a 
reprint, with additions of his own, of Sackville’s 
Mirror for Magistrates. He died in 1603. 

Higgins, Matthew James, who wrote under 
the name of “ Jacob Omnium,” was born at Benown 
Castle, County Meath, in 1810, and educated at 
Eton and Oxford. He spent his early manhood in 
travel, visiting the West Indies and most parts of 
Europe, and it was not until 1847 that he came into 
prominence in connection with the relief of the 
Irish famine in 1847, when he tried unsuccessfully 
to enter Parliament. From 1848 to 1864 he took an 
active interest in the Morning Chronicle, then the 
organ of the Peelites. He next associated himself 
with the Times , and his letters signed “ J. O.,” “ Pater- 
familias,” 44 A Belgravian Mother,” etc. etc., appeared 
in that paper until 1863. He sent contributions 
later to the Pall Mall Gazette, though many of his 
longer articles appeared in the reviews and maga- 
zines, especially the Cornldll , whilst under the 
direction of his intimate friend Thackeray. Mr. 
Higgins, who was a Catholic, married a daughter 
of Sir A. J. Tichborne, and died in 1868. 

Higginson, Thomas Wentworth, bom at 
Cambridge, Massachusetts, U.S.A., in 1823, and 
educated for the ministry at Harvard, abandoned 
the pulpit for politics in 1858. An ardent aboli- 
tionist, he became during the War of Secession 
colonel of the first coloured regiment raised by the 
Federals. He was severely wounded in 1863, and 
left the service to devote himself to literature, 
acting from 1881 to 1884 on the State Board of 
Education. Many of his books are in support of 
the rights of women, but his larger and smaller 
History of the United States , his Translation of 
Epictetus, and his Army Life in a Black Begiment, 
possess wide interest. 
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Highgat*, a parish and suburb in the north of 
London and the county of Middlesex, is said to 
derive its name from a toll-bar erected where the 
great north road passed through the Bishop of 
London’s park. The village stands on a hill 426 
feet high, at the base of which may be seen the 
Whittington Stone, renewed in 1821, and the alms- 
houses founded by the famous Lord Mayor. Many 
fine mansions were built here in the 16th and 17th 
centuries, few now remaining. Lauderdale House 
still exists in the park which Sir Sydney Waterlow 
has dedicated to public use. The church of St. 
Michael, rebuilt in 1832, contains a monument to 
Coleridge, who lived here for many years. The 
grammar school, founded by Chief Justice Chol- 
rneley in Queen Elizabeth’s reign, was reconstructed 
in 1868. Lower down the hill is St. Joseph’s 
Retreat, a spacious Roman Catholic institution of 
recent date. The North London Cemetery close 
by contains the graves of many eminent person- 
ages. The Horns tavern used in former days to be 
the resort of merry-makers, who went through the 
mock solemnity of being sworn on the horns. 
Among other celebrities connected with the place 
are Lord Lyndhurst, Michael Faraday, and Baroness 
Burdett-Coutts. 

Highlands, The, a term used somewhat 
vaguely to designate the mountainous portion of 
Scotland lying N. of an imaginary line beginning 
at Nairn on the Moray Firth, running S.E. to the 
Dee at Dinnet, thence S. to the West Water in 
Forfarshire, and ending at Ardmore on the Clyde, 
the whole of Argyleshire and the islands, except 
Arran, being included in the division N. of the line. 
The Lowlands, of course, are the districts south of 
this ill-defined boundary. The use of the Gaelio 
language and the ethnological characteristics of 
the native population roughly serve to mark off 
one division from the other. A very distinct 
geographical feature, viz. the chain of iakes con- 
nected by the Caledonian Canal, separates the 
Northern from the Southern Highlands, whilst a 
less clear boundary limits the area popularly 
known as the Western Highlands. 

High Ordnance. [Ordnance.] 

Highwaymeri, robbers who attack and pillage 
persons passing along the highway. The most 
renowned English highwaymen were Claude Duval 
(1643-70), Dick Turpin (1705-39), and Swift Nick 
Nevison, hanged at York in 1684. Out of a story 
concerning Nevison grew the legend of Dick Tur- 
pin’s ride to York. 

Hilary, St., “ of Arles,” was born about 401 on 
the borders of Lorraine. He succeeded his kins- 
man St. Honoratus as Bishop of Arles and Metro- 
politan of Yienne and Narbonne. In this latter 
capacity he depose^ Chelidonius, Bishop of Besan- 
<?on, against the orders of Pope Leo I., who deprived 
him of his functions, a sentence confirmed by the 
memorable edict of Valentinian III. He continued, 
however, to exercise the duties of his see until his 
death in 442. Besides his reputation for austere 
piety and devotion to the Gallican Church, he 
enjoyed some fame as an author, his extant Life of 


St . Honoratus and Metrical Version of the First 
Chapters of Genesis showing considerable literary 

S ower, In the Homan Calendar his day is kept on 
lay 5. Some writers consider him to have been 
the author of the so-called Athanasian Creed. 

Hilary, St., “of Poitiers,” kpown as “the 
Athanasius of the WeBt,” and “ Malleus Arianornm,” 
was born at Poitiers about 300. A pagan and a 
married man, he embraced Christianity somewhat 
late in life, and was made bishop of his native 
town in 350, continuing to live with his wife. He 
stood forth as one of the staunchest opponents of 
Arian doctrines, then supported by the Emperor 
Constantius, and, having addressed an epistle to 
that sovereign, was by him banished into Phrygia. 
He returned in 360 after composing in exile his 
famous treatises, He Synodis, He Fide Orientalium , 
and He Trinit ate, and after personally visiting the 
Emperor at Constantinople. His later years were 
devoted to the task of commenting on the Psalms, 
the Gospel of St. Matthew, and the Book of Job. 
He died on January 13, A.D, 368, and his name is 
perpetuated in Hilary Term , though that begins on 
January 11, three days before the date with which 
his name is associated in the Roman Calendar. 
The Te Hewn Laudamus is occasionally attributed 
to him. 

Hilda. St., or Hild, daughter of Herreric, 

' nephew of Edwin, King of Northumbria, was born 
about 614, and was baptised at the age of 14 by 
Paulinus. During the pagan period that followed, 
Edwin and she were sent to Paris, but being 
recalled by Bishop Aidan of Iona she became a 
nun, and was appointed in 649 Abbess of Hartle- 
pool (Heortea), and ten years later founded the 
famous convent at Whitby for monks as well as 
nuns, ruling this mixed community with rare 
ability and vigour. She died in 680, leaving behind 
her a saintly reputation, which still clings to her 
memory. 

Hildeslieun, an ancient town on the river 
Innerste in Hanover, North Germany, 18 miles S.E. 
of the capital of the province. It is a quaint old 
place, with narrow streets overhanging wooden 
houses of the mediaeval type, and many fine 
churches, such as the Catholic cathedral (founded 
in 818, and actually built two hundred years later), 
St. Godehard’s, a Romanesque structure of about 
the same dat e, St. Michael’s, and St. Magdalene’s, 
containing relics of Bishop Bernward, with several 
others of the Protestant cult. There are also a town 
hall of the 15th century, the Georgstift, a retreat 
for the daughters of state officials, and a number 
of other public institutions. Hildesheim does not 
come into historical prominence until 822, when it 
became the seat of a bishopric, which maintained 
independence for nearly 1,000 years. The indus- 
tries are linen-weaving, lacquer-making, distilling, 
carriage-building, etc. In 1868 a remarkable 
treasure of silver-plate of the Augustan period, 
supposed to have belonged to Drusus, was dug up 
on a neighbouring hillside. 

Hill, Aaron, was born in London in 1685. At 
the age of fifteen joined his kinsman, Lord Paget, 
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then ambassador at Constantinople, under whose 
auspices he saw all the eastern shores of the 
Mediterranean. Coming home in 1709 he wrote a 
History of the Ottomm Empire and a poem en- 
titled Cam Ulus , in praise of Lord Peterborough. 
He soon afterwards became manager of Drury 
Lane, moving afterwards to the Haymarket opera- 
house. Before he lost these posts through his owe 
folly, he wrote 17 dramas, of which Elfrid or the 
Fair Inconstant, Zara, and Metope, were the most 
successful. He also composed the libretto of 
Rinaldo for Handel. Pope gave him a place in the 
! thmeiad , and was sharply attacked in return. 
Dying about 1750, he found a grave in Westminster 
Abbey. 

lill i Rev. Howland, was bom in 1744, being 
the third son of Sir Rowland Hill, Bart., the head 
of an old Shropshire family. As an undergraduate 
be began to roam about the country and preach to 
the poor, associating himself with Berridge and 
Whitfield. In 1774 he was ordained, and held for a 
time the cure of Kingston, Somerset, but the 
routine of the Establishment was irksome to him, 
and, though never dissociating himself from the 
Church, he struck out an independent line, came to 
London, and in 1784 opened an unlicensed place of 
worship — the Surrey Chapel. Here for nearly fifty 
years he worked on in his own eccentric way. He 
was, moreover, an ardent supporter of the Sunday 
School movement, of the London Missionary Society, 
the Bible Society, and the Tract Society, and he 
wrote a volume of Hymns that still has a hold on 
popular affection, besides several controversial books 
of less merit. So great faith had he in the newly- 
invented practice of vaccination that he operated 
on no fewer than 40,000 persons. His death oc- 
curred in 1833. 

Hill, Sib Rowland, K.C.B., born at Kidder- 
minster in 1795, and in 1825 settled at Bruce 
Castle, Tottenham, as a schoolmaster, but soon 
abandoned that career on the score of ill-health. 
For a few years he was secretary to an association 
for colonising South Australia. Accidentally his 
attention was drawn to postal organisation, and in 
1837 he published a pamphlet entitled Post Office 
I Inform, in which he advocated penny postage and 
the use of stamps. His propositions were scouted 
by the officials, as might have been expected, but 
fortunately they took with the public ; agitation 
ensued, Parliament was appealed to, and in 1840 
this great measure was carried. Hill was appointed 
to a place in the Treasury, in order to advise on the 
new organisation, but the Peelite Ministry cast him 
adrift two years later, a step that aroused general 
indignation and brought Hill a handsome public 
testimonial of £13,000. He became for a brief 
period chairman of the London and Brighton 
Railway, introducing the system of cheap ex- 
cursions. In 1846 the Liberal Government gave him 
the secretaryship to the Postmaster-General, and 
he ultimately became Chief Secretary. He retired 
in 1864, receiving a pension of £2,000 a year and a 
grant of £20,000. He was a namesake but not a 
kinsman of Rowland Hill the preacher. 

Hillftl, Hazzaken, or u the Elder,” a Jewish 


rabbi of Davidic stock, was bom at Babylon, 
probably about 75 B.c., though some traditions fix 
the date as 1 12. His zeal for the study of the law 
was so strong that he made his way to Jerusalem, 
and, whilst working as a day-labourer, contrived to 
attend the Beth-Midrash, and ultimately rose to be 
president of the Sanhedrim with the title of Nasi or 
prince. To him are ascribed the seven Middoth, or 
rules of interpretation, and the Prosbol, in both of 
which he endeavoured to adapt the stiff precepts of 
Judaism to the needs of progressive society. He is 
identified by some with the Pollion of Josephus, 
and is said to have been the grandfather of 
Gamaliel J. Our only authority, however, for the 
meagre outline of his career is the Talmud. He 
died about 10 a.d. 

Hiller, Febdinand von, was born at Frank- 
fort of Jewish parents in 1811, and, showing an 
early aptitude for music, was put under the tuition 
of Hummel at Weimar. After spending seven or 
eight years in Paris, he went to Italy in 1836, and 
composed his first great work, an oratorio entitled The 
Destruction of Jerusalem. On his return to Germany 
in 1840 he produced two operas, A Christmas 
Night's Dream and Conradin. Among his many 
works, all examples of the classical style, may be 
mentioned Saul, an oratorio, the Spring Symphony 
in E, Nala and Damajanti , a cantata composed for 
the Birmingham Festival of 1871, and a volume of 
songs. He wrote well and copiously on musical 
subjects, his Reminiscences and Letters of Mendels- 
sohn , Records of Modem Musical Life , Goethe as a 
Musician , and An Artist's Life being admirable 
contributions to this branch of literature. He died 
in 1885. 

Hill Forts, in a specific sense, are the strong- 
holds of the primitive inhabitants of various 
European countries, many of which are of pre- 
historic origin. They are usually more or less 
circular, the precise form of the fort or forts being 
determined in each case by the nature of the 
ground. Sometimes, when surrounding hills 
afforded sufficient protection, the fort itself was 
not placed on a summit but in a lower position, 
affording readier access to the neighbouring 
meadows and pastures. Often a line of forts was 
made, enclosing the whole of the upper part of a 
hill, which thus became a little citadel or town ; in 
fact the name of oppida was given by the Romans 
to the fortresses which they found in Gaul. In 
some countries, as for example England, earth- 
works are commoner than stoneworks ; in Wales, 
on the other hand, stone is the usual material. 
The Gallic forts were built of dry-stone masonry, 
strengthened by the insertion of thick logs of wood, 
and the same method of construction was em- 
ployed at Buryhead in the north of Scotland-— a 
country in which hill forts or “ dunes ” (q.v.) are ex- 
ceedingly common. The largest fort in England is 
that at Cissbury in Sussex, which extends over 60 
acres. In Ireland there are large stone forts on 
the Isles of Arran and elsewhere. Of the vitre- 
faction observable on the surface of the walls in 
France, Scotland, Ireland, Hungary, and elsewhere 
no satisfactory explanation has as yet bead 
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Him&l&ya (Sans. “snow-abode” or “ snow- 
mountain ”), the name popularly given in various 
parts of India to the peaks visible upon the 
northern horizon, and adopted by geographers to 
designate the entire system of mountains that 
in length stretches from the Brahmaputra to the 
Indus (1,500 miles), and in breadth embraces the 
watersheds of those rivers and of their chief 
tributaries, extending over 150 miles. The name is 
only a convenient appellation for that part of the 
fringe of the great Tibetan tableland which abuts 
upon Hindostan. That plateau has an average 
elevation of 15,000 feet, whilst the plains of 
Northern India seldom attain 1,000 feet above sea- 
level. The course of the rivers plainly shows that 
the vast chain of the Himalayas is but a corru- 
gation, so to speak, upon the* still vaster slope 
which trends from the sea to the Central Asiatic 
plateau. The ridge has power to check the south- 
ward flow of the Indus and Brahmaputra, but not 
to turn them back, and here and there streams, as 
the Sutlej, actually break through the barrier, 
though the passes average a height of 18,000 to 

20.000 feet, whilst the dominant peaks such as 
Mount Everest (Nepal), the highest point yet mea- 
sured on the earth’s surface, Kinchinjinga (Sikkim), 
and Dhawalagiri (Nepal), attain 29,002, 28,166, and 
26,826 feet respectively, and many summits exceed 

25.000 feet. As yet geological observations have 
been too incomplete to throw much light on the 
structure of these mountains. The outer ranges 
known as the Siwaliks or sub-Himalayas are of 
recent formation, the fossils pointing to the 
Miocene or Pliocene period, but these strata are 
close to nummulitic beds of distinctly marine 
origin, and on reaching the flanks of the higher 
peaks fossils disappear and the rocks assume a 
metamorphic character — greenstones, slates, schists, 
and conglomerates being intermingled freely. 
Granitic intrusions occur here and there, and 
permeate as veins the highly crystalline gneiss or 
schistose rocks of which the summits are built up. 
Geologists are of opinion that the existence of the 
range is not due to any violent upheaval, but that 
the elevation is recent and attributable to the cool- 
ing and contraction of the earth’s crust. Glaciers 
of vast area are abundant, but, as they do not de- 
scend to so low a level as in Europe, they were long 
supposed to be non-existent. The rainfall, especially 
on the outer ranges and in the eastern quarter, is 
very heavy between May and October, but diminishes 
on the higher levels and sinks to an inappreciable 
amount in Tibet. 

Himyarites, a historic people of South Arabia, 
whose domain included the present Yemen (Arabia 
Felix) and the Hadramaut coastlands eastwards to 
Oman. The name in its Greek form Homeritce 
occurs flrst in Pliny and Ptolemy, both of whom 
describe them as closely related to the Sabseans, who 
are placed in the same region. Later the latter 
term fell into disuse, while Himyar, that is Akmar 
(“red”), was adopted by the early Christian and 
Arab writers, as the general designation of all the 
peoples of South Arabia, who in pre-Mohammedan 
times spoke a Semitic language distinct from and 


of a more archaic type than the Arabic. The 
Himyarites and Sabaoans were, in fact, mere branches 
of the same Semitic race, which probably had its 
origin in the south-west Arabian uplands, and 
spread thence, long before the dawn of history, 
across the Red Sea, possibly so named from them, 
into Abyssinia. At a still more remote epoch they 
migrated northwards through Arabia into Phoenicia* 
Canaan, Syria, and Mesopotamia, which regions 
constitute the original domain of the Semitic 
family. That the Himyarites were the original 
stock and Arabia Felix the cradle of the Semites, 
seems probable from the fact that their language, 
still preserved as the liturgical language of the 
Abyssinian Christians [Geez], is by far the most 
primitive of all the Semitic tongues. [Ehkilb.] 
The genealogies of the Himyarites given by Ibn 
Khaldun in his History of the Berbers are fanciful, 
but they serve to show how far the Arabs proper 
regarded the primitive inhabitants of Yemen as 
their kinsmen. They are traced in these tables, 
through Himyar, grandson of Kahtan [Yectan] to 
the Heber of Genesis x. 24, and are described as 
the oldest and purest branch of the race, hence 
called Arab el-Aribah, “ Arabs of the Arabs.” With 
the spread of Islam they adopted the language of the 
Koran — that is, of the Koreish Arabs ; and their 
descendants, the present inhabitants of Yemen, are 
no longer pure Arabs, but much mixed with black 
blood through the female slaves imported from Africa 
during the Mohammedan period. (J. H. Mordtmann 
and D. H. Muller, Sdbaische Dmhndler , Vienna, 
1881 ; Lay of the Himyarites , edited by W. F. 
Prideaux, 1880.) 

Himyaritic Languages. [Himyarites.] 

Hincmar, Archbishop, born of noble Frank- 
ish blood about 806, was educated for the priest- 
hood at St. Denis, of which foundation he became 
canon, acquiring also considerable influence at the 
courts of Louis the Pious and Charles the Bald, 
until in 845 he was elevated to the see of Rheims 
on the deposition of Ebo. The Pope confirmed his 
election, but when he proceeded to depose some of 
the clergy ordained by his rival, especially the 
Bishop of Soissons, Pope Nicholas I. interfered, 
and the Isidorian decretals were issued, materially 
•advancing the authority of Rome ; but the arch- 
bishop subsequently, in defiance of Adrian II. and 
the Emperor, crowned Charles as King of Lorraine, 
and severely punished the rebellion of his nephew, 
the Bishop of Laon. Many years of his life, which 
ended at Epernay in 882, were spent in a con- 
troversy with Gottschalk (q.v.) on predestination, 
and he wrote on this subject several treatises with 
the aid of John Scotus Erigena. 

Hind, the female of the Stag (q.v.), especially 
after its second year. The term is sometimes used 
for the females of Asiatic deer, and even for female 
Antelopes. 

Hind, John Russell, F.R.S., was born at Not- 
tingham in 1823, and at the age of seventeen, 
abandoning civil engineering, for which he was 
destined, took a post as assistant in the Greenwich 
Observatory, and in 1844 was employed in the 
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important doty of measuring the astronomical 
difference of longitude between Greenwich and 
Valentia, Ireland. Professor Airy induced him 
next year to become superintendent of Mr. Bishop’s 
Observatory in the Regent’s Park. Among his 
works, most of them written in a popular style, 
are The Solar System, An Astronomical Vocabulary, 
The Illustrated Ijondon Astronomy , and A Descrip- 
tive Treatise on Comets. He, moreover, edited the 
Nautical A human. He died in 1895. 

Hindu, properly the collective name of the 
Indian branch of the Aryan peoples, who entered 
the peninsula from the north-west and con- 
sequently formed their first settlements on the 
banks of the Indus (Sindhu, Hindhu) ; but the 
term is not of native origin, and only came into 
general use during the Mohammedan epoch through 
Persian influence, as shown by the change of S to 
II, a phonetic process characteristic not of the 
Indie, but of the Iranic, as also of the Hellenic 
branch of the Aryan languages. Even now the 
term Hindu, as well as Hindustan (“ Hindu Land ”), 
is used chiefly by the Mohammedans, and by them 
restricted to the region roughly corresponding to 
the British administrative division known as the 
“ North-West Provinces ; ” but it is now applied by 
Knropean writers in a general way to all the in- 
habitants of India, and in a religious sense to 
those profossing the Brahmanic as opposed to the 
Buddhistic religion. 

Hindu Kush is the name given to a range, or 
rather group, of lofty mountains towards which the 
Himalayan and Thian Shan systems converge, it 
being more closely connected with the latter than 
the former. Striking off from the S.W. angle of 
the Pamir plateau, this huge watershed extends W. 
for 365 miles to the Baxnian Valley in Afghanistan, 
where the triple peak of Koh-i-Baba (16,500 feet) 
ends its course. From N. to S. the subsidiary 
ridgeR spread, perhaps over 200 miles. Towards 
the E. the passes are easy, but in the central and 
W. portion they average from 12,000 to 15,000 feet, 
and some of the peaks— e.g. Hindu Koh and Tirich 
Mir— are estimated at more than 20,000 feet. Geo- 
graphers divide this mass into the Chitral, the 
Kafristan, and the Panjhir sections, according to 
the valley basins into which the slopes drain ; but 
this arrangement is somewhat arbitrary. Roughly 
speaking, the whole range separates the basin of 
the Cabul jjJver from that of the Oxus, and Afghan- 
istan proper from Turkestan. Geologically the 
Hindu Kush seems to consist mainly of mica slate, 
gneiss, and schist, with veins and cappings of 
granite on the higher levels. Limestone is not in- 
frequently met with, and is generally burrowed by 
extensive caves. Minerals of all kinds are abundant, 
especially iron, but no fuel is known to exist. 

Hindustani, a Neo-Sanskritic language which 
is based on the Hindi vernacular of the Do&b (the 
region between the Ganges and Jumna rivers). 
Here it took its present form in the 16th century 
in the camps of the Moghul conquerors, and hence 
its native name Urd4 Zdbdn ( 4 *camp language”). 
In its structure it is essentially Indie, though the 
synthetic Sanskrit forms are mostly replaced by 



analytic constructions, and in this respect it Is the 
most advanced of all Sanskritic tongues. In its 
vocabulary it is, like English, a composite language, 
the three chief elements being Sanskrit, Persian, 
and Arabic, the two latter increasing or dimin- 
ishing according as it is spoken or written by 
Mohammedans or Hindus. It is also written in 
three different characters: Devan Agari by the 
Hindus, the Persian form of the Arabic, with a 
few additional letters by the Mohammedans, and 
the Roman by the missionaries and other Europeans. 
The literature is copious, comprising histories, 
annals, tales, educational works, and much poetry, 
mostly translations, or based on Persian originals. 
Hindustani has always been more of a lingua 
franca than the language of any particular district, 
and as such is now current in almost every part 
of the peninsula, being spoken altogether by over 
100,000,000, but by few exclusively. There are two 
distinct forms, the Northern, and the Southern, or 
Dakhni, spoken in the Deccan, which presents many 
peculiarities of structure due to the influence of the 
surrounding Dravidian languages. 

Hinny, the offspring of a stallion and a she- 
ass. It is smaller, but more docile than the mule 
(q.v.). Some early Continental naturalists thought 
these animals were the hybrids between equine and 
bovine species. Some curious information on the 
subject will be found in Blumenbach’s Treatises 
(edited by Bendyshe). 

Hinton, James, M.R.C.S., was born at Reading 
in 1822, being the son of a clergyman. He started 
on a business career at the age of sixteen, but soon 
abandoned it for surgery, and in 1847 took his 
diploma. After spending some years at sea and in 
Jamaica, he settled down in London as a specialist, 
devoting his exclusive attention to diseases of the 
ear. He speedily rose to the top of the profession 
in this department. His real bent, however, was 
towards metaphysics and psychology, upon which 
he brought to bear much originality and earnest- 
ness. Finally he developed a kind of scientific 
mysticism which can be traced in his various 
works: Mem and His Dwelling-Place, Life in 9 
Nature , Thoughts on Health, and The Mystery of 
Pain. He died in 1875. Miss Ellice Hopkins has 
written a Life. 

Hip. The hip joint is a typical ball-and-socket 
joint. The socket of the joint is formed by a depres- 
sion which exists on each side of the outer aspect of 
the pelvis, and is called the acetabulum; in this 
depression the rounded head of the femur or thigh- 
bone rests, being retained in its place by a series of 
ligaments, one of which, the capsular ligament, 
is attached, on the one hand, around the edge of the 
acetabulum, and, on the other, to the neck of the 
femur just beyond its head, enveloping the latter 
and limiting the extent of the joint cavity. The 
movements at the hip joint are very free. The 
joint is deeply situated, and thus escapes many 
forms of disease which affect more superficially 
situated joints. The principal affections to which 
it is subject are as follows : — , 

Dislocation of the hip may occur in four different 
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directions. The most common form is dislocation 
of the head of the femur upwards and backwards. 
The symptoms are distortion, inability to move the 
joint, the limb is shortened, and the head of the 
femur can generally be made out in its displaced 
position. Treatment consists in reducing the dis- 
location and keeping the patient in the recumbent 
position until such time has elapsed as will allow of 
the repair of the injured parts. 

Diseases of the Hip. The hip is not uncommonly 
affected by the disease known as osteo-arthriti s. The 
joint is, as might be expected, often involved in frac- 
tures of the neck of the femur. The most import- 
ant diseased condition affecting the hip, however — 
“hip disease ”par excellence — is what is known as 
strumous disease of the hip joint. This malady 
particularly affects children and young adults. The 
chief symptoms are pain (which, curiously enough, 
is sometimes felt in the knee joint, although it is 
the hip and not the knee which is at fault), lame- 
ness, a distorted position of the leg with respect to 
the body, and limitation of the power of moving 
the joint, the muscles of the affected limb waste, 
and when the disease becomes established col- 
lections of matter occur in the neighbourhood of 
the joint. Early treatment of the disease is most 
imperatively called for, as, if abscesses are allowed to 
form, pent-up matter burrows deeply into the 
tissues, causing much damage and disorganisation 
before it makes its way to the surface. In neglected 
cases of hip disease amyloid degeneration of the 
liver, spleen, and kidneys is apt to supervene ; 
tubercular meningitis, and tubercular disease affect- 
ing other parts of the body may occur as com- 
plications. Treatment consists in keeping the 
patient absolutely at rest in the recumbent posture, 
splints are applied to the legs, and an attempt is 
made to gradually correct the deformed position of 
the affected limb by the application of what is 
called extension. A weight is adjusted by means of 
a pulley so as to continually exert tension in the 
appropriate direction upon the limb which is 
involved, and this process of extension requires, as 
a rule, to be kept up for some months. If collections 
of matter form, the pus must be evacuated under 
suitable antiseptic precautions, and in some 
instances of advanced hip disease it is deemed 
necessary either to remove the diseased tissues 
(excision of the hip joint) or to amputate the limb. 

Hipparchus, 1. A native of Nicaoa in Bithynia, 
flourished from 160 to 125 B.c. He was the first to 
apply strict mathematical methods to astronomy, 
and he probably made the catalogue of 1,080 stars 
preserved by Ptolemy. Only one of his works is 
extant, viz. A Commentary on the Phenomena of 
Aratus and Eudoxus . 

2. Son of Pisistratus, Tyrant of Athens, who in- 
herited supreme power jointly with his brother 
Hippias in 627 B.c. Though he seems to have been 
an enlightened ruler, and a patron of art and letters, 
he was assassinated in 514 by Harmodius and Aris- 
togeiton (q.v,). His brother retained authority till 
611, but displayed in these latter years a cruel and 
suspicious temper. On being expelled, he betook 
himself to the court of Darius, and is said to have 


acted as guide to the Persians in their invasion of 
Greece, perishing at the battle of Marathon in 490. 

Hippocampus (Sea Hobse), a genus of 
Lophobranch fishes of the family Syngnathidaa, 
with about twenty species widely distributed, es- 
pecially in tropical and subtropical seas. They 
are of small size, and the front part of the body 
presents a strange resemblance to that of a horse, 
and ends in front in a snout, and behind in a 
prehensile tail, which in the males has a boo at its 
base, in which they carry the eggs. Pectoral fins 
and a soft dorsal are present. II. antiqvcrum,, 
common in the Mediterranean, is sometimes taken 
on our coasts. The three species of the allied 
genus Phyllopteryx, from Australia, are about a 
foot long. There is no pouch, but the eggs are 
embedded in the soft membrane near the tail. The 
body is covered with filaments so as to resemble 
floating weed. [Fishes, vol. iv. p. 306.] 

Hippoorates, “the Father of Medicine,” was 
born about 460 B.c. A descendant of JEsculapius, he 
belonged to the Asclepiadse, and his father was a 
physician. Little is known of his life, which was 
spent partly in travel, partly in practice at Athens, 
where he won a high reputation. He died at 
Larissa, at the age of 86, according to some, others 
adding five-and-twenty years to this figure. No 
fewer than eighty-seven treatises are ascribed to 
him, but of these not more than twelve or thirteen 
are accepted as genuine. These latter deal with 
a variety of topics— e.g. prognostics, epidemics, 
regimen, public health and climate, fractures, 
injuries to the joints and head, etc. The most 
widely known of his works is The Aphorisms , but it 
is of doubtful authenticity and inferior to much 
of his work. He appears to have had an inkling of 
the method of diagnosis by auscultation, as is testi- 
fied by the phrase “ Hippocratic succussion ” in use 
for many centuries. The facies Hippoeratica is 
the expression worn by the features of a person im- 
mediately before death. 

Hippodamia was, according to Greek legend, 
the daughter of (Enomaus, King of Pisa in Elis, by 
Asterope, one of the Pleiades. In obedience to an 
oracle her father promised her hand to anyone who 
could defeat him in a chariot race, death being the 
.condition of failure. Several aspirants had met 
their fate when Pelops, a Lydian prince, appeared 
on the scene. He bribed Myrtilus, the king’s 
charioteer, who caused his master to ride in a 
"broken chariot. A disaster ensued which cost 
(Enomaus his life and made Hippodamia the bride 
of Pelops, to whom she boro Atreus and Thyestes. 

Hippoiytus. 1. The legendary son of Theseus 
and Hippolyte, who had the misfortune to win in- 
voluntarily the love of Phaedra, his stepmother. 
As the youth’s modesty was proof against her 
advances, she denounced him to her husband for 
the crime which he had refused to commit. Theseus 
drove his son forth, calling upon him the wrath of 
Neptune, who sent his sea-calves to frighten by 
their bellowing the horses of Hippoiytus as he 
drove along the shore. He was thrown from his 
chariot and torn to pieces among the rocks, and 
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bis story provided material for the Uippolytus of 
Euripides and tbs Ph'edre of Racine. 

2. A Greek Christian writer of the 3rd century, 
who appears to have lived and taught in Rome. He 
took part against Callistus in the controversies of the 
day, and under Alexander Severus is said to have 
been banished to Sardinia, dying there about 240. 
His most valuable work is entitled Omnium 
JIareHum Refutatio, and contains most interesting 
information as to the ante-Nicene controversies. 

Hippopo fcamUB, a genus of aquatic Artiodac- 
tyle Ungulates, constituting a family (Hippopot- 
amidas), ranging back to Miocene times, and having 
a representative (//. major) in the English Pliocene 
of even larger size than the common form. There 
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are but two living species—//, amphiblus, the 
Common Hippopotamus or River-horse, till within 
recent times distributed over the greater part of 
Africa, where its range is becoming restricted, and 
H. liberie nsis , the much smaller Liberian hippo- 
potamus, confined to western tropical Africa. The 
latter is scflhetimes made a distinct genus ( Cheer - 
apsis), from the fact that it has only two incisors in 
the lower jaw, the dental formula being if c| Mf 
or f . The family occupies a position between the 
swine and the deer, but is more closely related to 
the former than to the latter group. The lower 
canines are tusk-like, the stomach imperfectly 
divided, the body massive, and the limbs four-toed, 
There are two teats, inguinal in position. The Com- 
mon Hippopotamus, supposed to be the “ behemoth ” 
of Job, is about 14 feet long and about 5 feet high 
at the shoulder. The head is thick and square, the 
muzzle large and tumid, and the ears and eyes 
small. The animal can close both nostrils and ears 
when under water, and the eyes are so high up that 
on rising to the surface it can command a wide 


field of vision without exposing much of the head 
or body. The skin is very thick, hairless, and full 
of pores that exude a fatty secretion, and the tail 
is short. The general colour is a dark brown, but 
partial and entire albinism is recorded. These 
animals are generally found in herds in rivers and 
lagoons, sometimes in brackish estuaries. They 
feed during the day on water-plants, and at night 
come on shore, where they commit great havoo 
among the crops, especially of green corn. Although 
so clumsy-looking, they swim with ease, and move 
rapidly through the thickets when on shore. They 
appear to be inoffensive when left alone, but when 
roused or wounded they are dangerous foes. In- 
stances are recorded of their biting a man literally 
in two, and Sir Samuel Baker tells how one charged 
a steamboat and pierced two of her iron plates with 
its tusks, “as if a sharp pick had been driven 
through them.” The hippopotamus is hunted by 
the natives for its flesh (about the quality of which 
white men do not agree), its hide, and its ivory, 
which is specially valued by dentists. European 
hunters of “ large game ” have done their part in 
thinning the numbers and restricting the range of 
these animals, which render no little service by 
clearing the vegetation from the beds of streams 
and lakes, and so preventing the increase of marsh 
land in the Dark Continent. 

Hippurio Acid is a compound, of composition 
C 0 H 9 NO 3 , which occurs largely in the urine of 
herbivorous animals. It maybe obtained from this 
source by adding lime, filtering, and, after concen- 
trating the liquor obtained, adding hydrochloric 
acid, when hippuric acid is precipitated as a crystal- 
line powder, soluble in hot water or alcohol. It is 
also found in human urine if certain aromatic sub- 
stances be taken into the body. It may be prepared 
by numerous synthetic reactions, which show its 
constitution to be that of benzoyl-glycine — i.e. 
glycine (q.v.), one hydrogen of which is replaced 
by the radical benzoyl. [Benzene.] 

Hippuritidge, an extinct family of Lamelli- 
branchiata (q.v.), which flourished during the 
Cretaceous period. They were allied to the Chamas 
or Clams ; they had a high, almost tubular, right 
valve, which was attached to rocks, the sea floor, 
or other shells ; they lived in colonies. The left or 
upper valve is a thin flat plate. Though very 
abundant in the chalk of France and the south of 
Europe, the type genus Hippurites has not yet been 
found in England. 

Hiring, legally known as “bailment for hire,” 
and in Scotland as “location,” is in the nature of a 
contract to be performed for reward or compensa- 
tion. There are four sorts of hiring, viz. : — 1. The 
hiring of anything for use. 2. The hiring of work 
and labour. 3. The hiring of care and services to 
be performed or bestowed on a certain thing 
delivered. 4. The hiring of the carriage of goods 
from one place to another. The three last are sub- 
divisions of the general head of hire of labour and 
services. The rights, duties, and obligations of the 
parties resulting from such a contract are too 
elaborate to be given here. 

Kirudinea. [Leech.] 
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Hissar. 1. A division, district, and town of the 
Punjab, in British India. The division includes the 
three districts of Hissar, Rohtak, and Sirsa, having 
an area of 8,355 square miles. It lies between 
Sirhind and Rajpootana, and, fringing the Bikaner 
deserts, is liable to droughts and famines. The 
district of Hissar, forming the central portion of 
the division, extends over 3,639 square miles. It 
exports large quantities of oil-seeds, grain, copper 
and brass ware, hides, saltpetre, and some cotton. 
The climate is very dry, and the soil, when irri- 
gated, highly productive. The white cattle are 
famous throughout India. The Ghaggar is the only 
river, and the water-supply is derived chiefly from 
the West Jumna Canal. Hindus of the Bhatti tribe 
make up three-fourths of the population. Bhawani 
is the commercial centre, and is three times as large 
as Hissar, the seat of administration, or Hansi, the 
only other municipality. 

2. A state in Central Asia, lying north of the river 
Oxus, and opposite to Balkh, in Afghanistan, be- 
tween the desert to the west and the provinces of 
Karategin and Darwaz to the east. It is nominally, 
since 1870, under the government of the Khan of 
Bokhara, but the Russians explored its almost un- 
known recesses in 1875, and have since acquired an 
influence. One of the three roads, all difficult, by 
which it can be reached from Bokhara is through the 
renowned defile of Kohluga, said to have been once 
closed by a gate of iron. The Surkhab, Kafirnihan, 
Sarkhan, and Shirabad-Daria, tributaries of the 
Oxus, traverse the country, which, though extremely 
mountainous, is fertile in the valleys. Derbend, 
Shirabad, Baisun, and Hissar, the strategical capital, 
are the chief towns ; and Kulab, in a district of its 
own, lies beyond the Sarkhan, which is spanned by 
the ancient stone bridge of Pul-i-sanghin. The 
inhabitants are mainly Uzbeks or Tajiks, under 
seven semi-dependent begs. Hissar, meaning 
4 ‘ fort,” is the name of many other Asiatic towns. 

Histology is the science which treats of the 
minute anatomy and microscopic appearances of 
the tissues of animal bodies. The whole of the 
animal body is made up of cells, or the derivatives 
of cells, and great advances have been made within 
recent years in the study of the various modifications 
which cells undergo, and accurate knowledge of the 
way in which these cells are built up to form the 
several organs of the body has been obtained. 
[Blood, Epithelium, Connective Tissues, Mus- 
cle, Glands, Nerve, etc.] 

Histology* Vegetable, is the study of the 
tissues of which all multicellular plants are com- 
posed. A tissue is an aggregate of cells or vessels 
obeying a common law of growth and, as a con- 
sequence, resembling one another. A true tissue 
is the result of cell-division ; a false tissue, of the 
approximation of cells of independent origin. 
Tissues may be merismatic or meristem , when 
their cells retain their protoplasm and the con- 
sequent power of cell-division; or perma/nent , 
when they have lost this. Again, they may be 
parenchymatous, when their cells are not much elon- 

S ted, when there are generally marked intercellu- 
: spaces ; or they may be prosenchymatous , with 


elongated elements. Thirdly, tissues may have 
the walls of their constituent cells unthickened or 
thickened, and in the latter case the term sclcren- 
ohyma is applied when the walls are hardened by a 
ligneous deposit, and collenchyma when the corners 
of cells are thickened mucilaginously. Of these 
kinds of tissue, the embryo and the growing points 
of stems or roots exhibit a meristem known as 
primary, or in the latter case as apical, from which 
at an early stage three or four primitive tissue- 
systems, the dermatogen or primitive epidermis, 
the plerome , or primitive vascular axis, the peri- 
bletn , or primitive cortex, and in roots the calyp- 
trogen, cfr primitive root-cap, are commonly differ- 
entiated. In roots and stems, zones of tissue 
remaining merismatic until a late period are 
known as secondary meristem. . Of this the 
cambium-ring of the exogenous stem, the pericam - 
bium of roots, and the phellogen, or cork-cambium, 
are examples. 

Tissues may also be grouped under six systems, 
(11 The fundamental or ground-tissue , from which 
all the others have been differentiated and 
which remains as a sort of connective tissue 
between them, is permanently represented by the 
inner or primary cortex , the hypoderm , often 
collenchymatous, immediately below the epidermis, 
and the endodermis or bundle-sheath. (2) The 
epidermal , or limitary system is usually a single 
layer of somewhat flattened, colourless cells, with 
hairs and, on those parts exposed to air, stomata 
(q.v.) and sometimes excreting a waxy bloom or 
a separable outer thickening or cuticle. (3) The 
fascicular or fibro -vascular system originates in 
isolated merismatic strands of the plerome which 
are then known as procambium, and from this 
isolated origin its members are termed bundles . 
It forms the veins of leaves and, in the higher 
plants, the bulk of the stem. Each bundle consists of 
two groups of elements, xylem, or wood, and phloem, 
or bast, either exclusively, as in the closed bundles 
of leaf -veins or of the stems of monocotyledons ; 
or with a zone of cambium between them, as in the 
open bundles of the exogenous stem. Xylem con- 
sists of three or four kinds of elements, viz. vessels, 
or cell-fusions with thickened walls ; traclieids , or 
elongated vessel-like but unfused cells; woody 
fibre; and wood-parenchyma. Phloem consists of 
sieve-tubes, the protoplasm-containing vessels of the 
bast ; bast- fibres, the long flexible elements that 
form the bulk of the whole phloem; and bast- 
parenchyma, including the elongated cmnbiform- 
cells. (4) The medullary system consists mainly 
of unthickened and often parenchymatous pith. 
(5) The cortical system , in addition to the primary 
cortex , originating directly from the periblem and 
often consisting of thin-walled parenchyma filled 
with starch, comprises the phellogen , or cork- 
cambium layer, the periderm, or secondary cortex, 
of muriform parenchyma with cuticularised walls 
filled with air, which is formed by the phellogen, 
and the phelloderm, or bypodermal chlorophyll-con- 
taining layer. (6) The secretory system comprises 
those more or less disconnected elements imbedded 
in tissues of other systems but devoted to special 
secretions, such as oil-cavities, resin-passages, and 
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Iaticiferous tissue. Many of these tissues and 
tissue-systems are separately described. 

Hittitei, an extinct civilised people, who 
appear to have flourished about 1200 b.c., when 
their empire extended from the Upper Euphrates 
westwards to the JEgean Sea and southwards to 
Syria, where they were conterminous with the 
Aramaean Semites. Their capital was at Kar- 
khemish, on the Euphrates, and other centres of 
their culture were Jerabltis and Hama (Hamath), 
near the present Aleppo, in all of which places 
certain presumably Hittite stone inscriptions have 
been discovered in recent years. The attempts 
hitherto made to decipher these inscriptions have 
led to no certain results. The letters, which 
strongly resemble those found in 1879 by Professor 
Sayce on the so-called " False Ramesis * near 
Smyrna, seem to be partly ideographic, partly 
syllabic, or intermediate between hieroglyphics and 
phonetic writing. But their true character, as well 
as the language in which they are written, is still 
matter of conjecture. The term “ Hittite,” applied 
to this unknown people, is purely conventional, and 
has reference to the Kittim (Cetthim) of Genesis 
x. 4, son of Javan, from whom they are supposed 
to be descended. (Kev. A. H. Sayce, Journal of the 
Royal Asiatic Society , 1882.) 

Ho&dley, Benjamin, son of the headmaster of 
the Norwich grammar school, was bom in 1676, 
and became a fellow of St. Catherine Hail, Cam- 
bridge. Having taken holy orders and obtained 
preferment in London, he plunged into the con- 
troversy in which Atterbury was engaged as to the 
doctrine of non-resistance and the subordination of 
Church to State. His advocacy of anti-clerical 
doctrines was so much appreciated by Parliament 
that he was specially recommended to Queen Anne 
for promotion. On the accession of George I. he 
was made Bishop of Bangor, and in that capacity 
started the Bangorian controversy. His views were 
condemned by the Lower House of Convocation, 
and, to obviate any further discussion, the debating 
of any but formal matters was forbidden to that 
body for more than a century. He was raised 
successively to the sees of Hereford, Salisbury, and 
Winchester, and he lived to enjoy the revenues of 
the latter till 1761. 

Hoaag«ho, Whang-ho, or Yellow Rives, one 
of the greatest of Chinese rivers, rises in the 
mountains* of Tibet (lat. 84° *N., long. 98° E.), and 
flowing N.E. traverses the province of Karsu and 
enters Chinese Tartary ; then, sweeping round, it 
takes a course due S., dividing the province of 
Shense from that of Shanse. Finally, with a sharp 
bend to E. and N.E., it passes through Honan and 
Shantu, and empties the mass of yellow mud, from 
which its name is derived, into the Gulf of Pe-chi-li. 
Though it has a length of 2,600 miles and very 
considerable breadth, it is for the most part too 
shallow for navigation, and its liability to floods 
renders dykes necessary in many places. Tsinan 
and Kaifong are the chief cities on its banks. 

Hoar*&O0t is the result of deposition of, dew 
from the atmosphere at a temperature below that 


of the freezing-point of water. The dew is thus not 
deposited as liquid, but as a crystalline solid, and 
aggregations of such solid particles produce various 
beautiful effects, suflioiently well known to need no 
description. [Dew.] 

Hoasin, Hoatzin ( Opisthocomus cristatus), a 
reptilian bird from the northern parts of South 
America, constituting Huxley’s group Hetero- 
morphre. It is about 2 feet long, arboreal in habit, 
frequenting low bushes and shrubs on the banks of 
lagoons, feeding chiefly on the leaves of a species 
of Arum. The general plumage is greyish-brown, 
with white markings, and there is a long, flowing 
crest of narrow pointed feathers. It is also called 
the Touraco. 

Hobart Pasha, the Hon. Augustus Hobabt- 
Hampden, third son of the sixth Earl of Bucking- 
hamshire, was born in 1822, and entered the Royal 
Navy early, serving with gallantry in the suppres- 
sion of the slave-trade until 1845, when he was 
appointed to the royal yacht. In the Crimean War 
he obtained active command of the Driver , and 
did good work at Bomarsund and Sveaborg. Retiring 
on half-pay in 1860, he took a spell of blockade- 
running on the coast of North Carolina, and at the 
end of the War of Secession offered his services to 
Turkey, and suppressed the Cretan insurrection of 
1867. He was now made a Turkish admiral, and 
undertook the reorganisation of the Sultan's navy ; 
but as he was employed against our allies, the 
Greeks, his name was struck off our Navy List, and 
not restored until 1874. However, he incurred the 
same penalty three years later, when he had to 
command the Ottoman fleet during the Russian 
invasion. In 1881 he was created Mushir and 
Marshal of the Empire, and in 1885 not only was 
he recognised by our service, but he further re- 
ceived the rank of vice-admiral. He died very 
suddenly in 1887. 

Hobart Town, the capital of Tasmania or 
Van Diemen’s Land, was so named by the founder, 
Colonel Collins, in 1804, in honour of Lord Hobart, 
then Colonial Secretary. It stands about seventeen 
miles from the mouth of the river Derwent, stretch- 
ing over a number of hills beside Sullivan’s Cove, 
with Mount Wellington (4,166 feet) as a back- 
ground. The Governor’s residence is in the suburbs, 
and besides the Houses of Parliament, town hall, 
and museum, there are many fine buildings both 
public and private. It is the seat of an Anglican 
and a Roman Catholic bishopric. Ships of largest 
tonnage can enter the harbour, and a large export 
and import trade is carried on, whilst there is 
regular steam communication with the other 
States in the Commonwealth and with England. 
The chief local industries are brewing, tin-smelting, 
flour-grinding, and timber-sawing. 

Hobbema, Meindebt, a great Dutch landscape 
painter, of whose personal history little is known, 
except that he was a pupil of Jacob Ruysdael, and 
flourished from 1638 to 1709. Unlike his master, 
whom he surpassed in warmth of colour and freedom 
of treatment, he sought his subjects exclusively in 
his native country, and chiefly in the provinces of 
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Drenthe and Guelderland. He excels in depicting 
gloomy forest scenery with glints of sunshine, the 
foliage being rendered with marvellous fidelity. 
The figures introduced into his pictures are often 
the work of Berghem, Van de Velde, and other 
contemporaries. 

Hobbes, Thomas, born in 1588, was brought 
up by his uncle, who sent him to Magdalen Hall, 
Oxford. There he seems to have learned little but 
contempt for scholastic pedantry and aggressive 
Puritanism. In 1508 he became tutor to William 
Cavendish, Baron Hardwick, afterwards Earl of 
Devonshire, and accompanied him abroad for some 
years, acquiring thus a knowledge of the new 
intellectual forces that were breaking up through- 
out Europe the barren system of the schoolmen. 
Under the influence of this awakening spirit, he 
resolved to make himself a classical scholar, and in 
this aim he persisted until 1629, when he published 
his translation of Thucydides, a work of considerable 
merit. For a time, meanwhile, he had been one of 
Bacon’s secretaries, and had been much esteemed 
by him. His friend and pupil having now died, he 
again set out on a foreign tour with a youth named 
Clifton, and in the course of his reading became for 
the first time acquainted with Euclid’s Moments , 
which gave a fresh impulse to his speculations. In 
1631 he was called upon to take charge of the third 
Earl of Devonshire, son of his old pupil, and three 
years later set out with him for Italy and France, 
visiting Galileo and starting a correspondence with 
Descartes. By this time his mind was gradually 
shaping itself to definite ends, and at the age of 
fifty he had worked out the ground-plan of a novel 
philosophical system in which physical, meta- 
physical, moral, and political laws were to be 
explained as dependent upon motion, without 
which none of the phenomena of Nature could be 
distinguished by sense. As, however, the events of 
his time and the circumstances of his own life gave 
his thoughts a political bias, he began to construct 
bis philosophical fabric from the top, and the 
earliest completed portions of the scheme were 
Human Nature and De Corpore Politico , in which 
authority-meaning for the moment the sovereignty 
and royal prerogative — is recognised as the basis of 
government and society. Neither of these works 
was published till ten years later, but they were 
read and talked about, so that the author deemed 
It advisable to retire to France when the Parlia- 
mentary cause showed its strength. He remained 
for eleven years in Paris. Meanwhile he worked at 
another instalment of his work, the De Give , which 
was published at Amsterdam in 1647, though com- 
pleted long before. With a view to adapting his 
theories to current events and to appealing to a 
larger audience, he next composed his famous 
Leviathan, the leading idea of which is that all 
individual human beings are built up into one 
gigantic organism, the State, the cementing power 
being self-interest only, and all civil and ecclesi- 
astical authority being centred in the crowned 
head. Thus the work is virtually a defence of 
absolute monarchy against the Puritans, and 
of the Boyal supremacy against Catholics and 


Independents. Hobbes went home onoe more in 
1652, when he was welcomed by ins old pupil the 
Earl of Devonshire ; in 1655 he produced De Oorpore, 
the treatise with which his life’s labour should nave 
begun, but this was preceded by one of his most 
brilliant essays, Of Liberty and Necessity , in which 
he combated the doctrine of freedom of the will. 
About 1674 he retired to Chatsworth or Hard- 
wick, and such was his vigour that he composed 
Behemoth : or, a History of the Civil Wars from, 1640 
to 1660, and translated the whole of the Iliad and 
Odyssey, though long past eighty. He was hard at 
work when paralysis struck him down in his ninety- 
second year (1679), 

Hobby. [Falcon.] 

Hoboken, a city and port on the Hudson 
river, New Jersey, United States of America, ad- 
joining Jersey City and opposite to New York, with 
which it is connected by a steam-ferry. The name 
was brought from Holland by the original Dutch 
settlers. Picturesquely situated, the place is a 
favourite resort in summer, and a considerable 
ship-building and iron-founding industry is carried 
on, besides a large coal trade. Among public 
buildings the Stevens’ Institute of Technology de- 
serves special mention. 

Hoccleve, or Occleve, Thomas, an early 
English poet, was probably born about 1370, studied 
law at Chester’s Inn, and was writer to the Treasury 
in the reign of Henry Y. From his De Ilcf/imine 
Principuvi it may be gathered that he was a friend 
of the young princes, and he has left us the only 
contemporary portrait of Chaucer. His chief work, 
The Story of Jonathan, is pronounced by Hallam 
to be a feeble and frigid performance. 

Hoche, Lazare, born in 1768, enlisted at the 
age of sixteen, and soon rose to be a sergeant in 
the French Guards. His first distinction was won 
by protecting the queen against the mob, but he 
adopted the cause of the Revolution, fought bravely 
at Thionville and Neerwinden, and as general of 
brigade assisted Sou ham in defending Dunkirk 
against the Duke of York. The command of the 
army of the Moselle was now given to him, and 
though unable to prevent a junction between the 
Austrians and Prussians, he defeated the former at 
Weissenburg (1793). Robespierre caused him to 
be thrown into prison, but at the end of the Terror 
he was liberated and sent to pacify La V end6e and 
Brittany. Here he was quite successful, and ins 
next duty was to lead the futile expedition of 1796 
against Ireland. In the following year he succeeded 
Jourdain in the command of the army of the 
Sambre and Meuse. On the eve of a decisive 
victory the Peace of Leoben put an end to hostilities. 
Six months later Hoche died very suddenly at the 
age of thirty-three. 

Hodgldnson. Eaton, was bom in 1789, and 
was educated with a view to the Church, but, under 
the influence of Dr. Dalton, he turned his attention 
to mechanics. His researches into the laws that 
govern the resistance of materials to strain or 
pressure, conducted with the aid of Sir W. Fair- 
bairn, marked a new epoch in railway engineering. 
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In 1841 be was made F.R.S., and in 1847 was 
appointed professor of engineering in University 
College, London. Stephenson entrusted to him 
the experiments that preceded the construction of 
the Britannia Tubular Bridge. He died at Man- 
chester in 1861. 

Hodograph in kinematics is a curve of 
velocities. If a point move along any path its 
speed at any point has a definite value, and it is 
then moving in a definite direction, tangentially 
to the curve at that point. If from any convenient 
point lines be drawn representing in magnitude 
and direction the velocities of the actual moving 
point along its path of motion, the extremities of 
these lines will be a series of points forming a new 
curve. This is called the hodograph, and the rate 
of motion of the hodograph point measures the 
acceleration, or rate of change of velocity of the 
moving point. The hodograph of a projectile is a 
straight line ; that of any rnanet, in regard to its 
motion round the sun, is a circle. 

Hodson, William Stephen Raikes, son of 
an Archdeacon of Stafford, was born in 1821, and, 
joining the Indian army in 1846, went through the 
Sutlej campaign, and distinguished himself at 
Sobraon. As commandant of the Guides Corps he 
did excellent work in 1862-63 against the Black 
Mountain tribes and the Affridis. On the outbreak 
of the Mutiny he raised the corps known as Hodson’s 
Irregular Horse, which took an active part in the 
operations before Delhi. He captured two of the 
young princes, whom he shot to prevent their rescue, 
an act which provoked considerable discussion. He 
was killed at the capture of Lucknow in 1868. 

Hoeven, Van deb, Jan, was born at Rotter- 
dam in 1801, and studied medicine at Leyden, 
where, after practising for some years as a physi- 
cian, he became, in 1836, professor of zoology. His 
Manual of Zoology, translated into English in 1864, 
was long regarded as one of the best text-books of 
that science. He died in 18C8. 

Hof, or Regnitzhof, a town in the circle of 
Upper Franconia, Bavaria, on the left bank of the 
Saale, 32 miles N.E. of Bayreuth, and at the 
junction of several railways. As the administrative 
centre of the district, it contains the usual public 
institutions, including an ancient hospital dating 
from the 13th century. The manufacture of cloth 
and cotton goods and the working of marble and 
iron are the chief industries. Founded in 1080, 
the town passed through many historical vicissi- 
tudes until its final annexation by Bavaria in 1810. 

Hofer, Andrew, bom at St Leonhard, in the 
Passeyer Thai, Tyrol, in 1767, succeeded to his 
father’s business as an innkeeper and dealer in 
wine and horses. When in 1796 the French 
invaded the country, he was at the head of a 
oompany of volunteer riflemen, and to him was 
chiefly due the organisation of the military re- 
sources of the Tyrol, the negotiations with 
Austria, and the rising against the French and 
Bavarians in 1809. He was so successful at 
Sterzing and Innsbruck that, after the defeat of 
the Austrians at Wagram, he resolved to continue 


the struggle, and for some time kept the enemy 
at bay. Finally compelled to submit, he took up 
arms again on hearing that Austria was in the 
field, but his followers never rallied to him, and he 
was caught in the mountains through the treachery 
of Donay, a priest, brought to Mantua, tried by 
court-martial, and shot, contrary to its sentence, 
February 20, 1810, at the express order of Napoleon. 

HoflEmasm, August Heinrich, born at 
Fallersleben in Liineburg, 1798, completed his 
education at Bonn and Gottingen, and became in 
1830 professor of language and literature at 
Breslau, whence he was expelled in 1842 owing to 
the Liberal tone of his ZJnpolitUche Lieder. Though 
restored to favour after the Revolution, he never 
resumed teaching, but maintained himself by 
literature, excelling as a song-writer and an in- 
vestigator of early German philology. His Songs 
for Children may be regarded as his best work. In 
1860 the Duke of Ratibor appointed him his 
librarian, and this position he held at his death in 
1874. He is often spoken of as Fallersleben. 

Hoffmann, Ernst Theodor Wilhelm, was 
born at Konigsberg in 1776, and, his parents having 
separated, the wayward but intelligent child was 
brought up rather erratically. He showed great 
versatility of talent as a musician, a painter, and a 
romancist, but for profession adopted the law. In 
1806 ho seems to have lost his official position, and 
for eight years he struggled on in great poverty as 
a composer, teacher, and theatrical director. When 
peace came in 1814 he received a legal post at 
Berlin, and died in 1822. His first and most re- 
markable work is the Phantasiestiicke , for which 
Jean Paul Richter wrote an introduction. 

Hoffmann’s Violet, a fine violet dyestuff, 
closely related in its chemical nature to the well* 
known dye fuchsine (q.v.) or magenta. 

Hofmann, August Wilhelm, F.R.S., born at 
Giessen in 1818, became assistant to Liebig, and 
was appointed to a chemical professorship at Bonn, 
whence, at the age of twenty-seven, he was trans- 
ferred to London as superintendent of the Royal 
College of Chemistry, and ultimately of chemist to 
the Mint. In 1866 he returned to Germany to fill 
the chair of chemistry in the university of JBerlin. 
He has written several valuable treatises on 
organic chemistry, and his Introduction to Modern 
Chemistry is a valuable educational work, but his 
fame rests mainly upon his discovery of aniline 
and its utilisation in the arts for the production of 
a new series of colours. He died in 1892. 

Hog, a gelded pig. [Boar, Pig.] 

, Hogarth, William, was bom in 1697. He 
had a taste for drawing, and was apprenticed to a 
silversmith as engraver. In 1718 he set to work 
upon copper, executing book-plates and other 
modest designs, but finding time to improve his 
knowledge of drawing and painting and to cultivate 
that invaluable gift— a power of retaining im- 
pressions once gathered by the eye. His own dis- 
position and the circumstances under which he 
worked inclined him towards satire. One of his 
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earliest known efforts is The Lottery , a skit on 
South-Sea speculation, and then follow masquerades 
and operas (1724), some caricatures of Kent, the 
architect, and illustrations of Butler’s Hudibras . 
He next took to painting portrait groups, which 
sold readily, and in 1729, being in receipt of a 
small income, he ran away with the only daughter 
of his master, Sir J. Thornhill, R. A. For five years 
he produced nothing of great merit, but it is certain 
that he was at work upon the series of moral 
pictures which were destined to make him famous, 
and in 1734 appeared The Harlots Progress , achiev- 
ing at once a marvellous success. The Rake's 
Progress , brought out in the next year, was not 
quite so popular, but the subscription for the 
engravings of both amounted to a handsome sum. 
A number of paintings and plates appeared during 
the nine ensuing years. In 1744 The Marriage a 
la Mode in six scenes showed a remarkable develop- 
ment of his talent ; yet as pictures these splendid 
performances turned out unprofitable. The engrav- 
ings sold well enough, but the canvases fetched 
beggarly prices. On the other hand, he was well 

E aia for portraits, such as those of Garrick and 
ord Lovat, and he earned a good deal of money 
by the plates of The Stage Coach , The Industrious 
cund the Idle Apprentice , The Election , The March 
of the Guards to Finchley , Beer Street , Gin Lome, 
and Calais Gate . He died in 1764. 

Hoggi James, “The Ettrick Shepherd,” was 
born m 1770, in Ettrick Forest, and from his 
mother, Margaret Laidlaw, he inherited a taste for 
ballad poetry and ancient traditions. Owing to 
his father’s ruin, he had, as a mere child, to seek his 
own livelihood, and in 1790 found himself in the 
service of Mr. Laidlaw of Yarrow, who fostered his 
turn for verse and introduced him to Sir Walter 
Scott. His first effort, The Mistakes of a Night , ap- 
peared in 1794, and a rather poor volume of collected 
poems saw the light in 1801. The Mountain Bard , six 
years later, gave promise of better things, but the 
little profit that resulted was lost in farming. He 
now started as a literary man in Edinburgh, and 
The Queen's Wake (1813), by far his ablest work, 
brought him into notice. He died 1835. Kilmeny 
is an admirable fairy-tale, and The Shepherd/s 
Calendar testifies to his ability as a writer of prose. 

Hoggar (properly Ahaggab), a large branch 
of the Tuaregs (Saharan Berbers), who occupy the 
Ahaggar uplands and roam thence in all directions 
along the caravan routes. They form a confederacy 
of fourteen noble tribes and of numerous pastoral, 
trading, and agricultural tribes, who are treated as 
serfs, though all alike claim descent from a 
common mother-tribe, the Kel-Ahamellen, whose 
territory lies between Ahaggar and the Twat oasis. 
Some of the Hoggars were implicated in the 
massacre of the French expedition, under Colonel 
Flatters, which was despatched from Algeria in 
1882 to explore the Central Sahara. (H. Duveyrier, 
Les Tuaregs du Nord, Paris, 1864; F. Bernard, 
Quaere Mois dans le Sahara , 1884.) 

Hag Bat (Capbomys), a genus of Rodents of 
the family Octodontidse, with two species from 
Cuba, and one from Jamaica. They are nocturnal 


animals, partially arboreal, and live chiefly on 
vegetable food. The total length is about 22 inches. 
The long harsh fur is a mixture of black and 
yellow hairs, the belly is rusty yellow, and the 
tail is stout and rat-like. The negroes hunt these 
animals for the flesh, of which they are very fond. 

Hogu*, Battle op La. In May, 1692, James 
II., with the assistance of Louis XIV., had 
collected at Cape La Hogue a large army for the 
invasion of England. To clear the Channel for its 
passage, a formidable French fleet, under Tourville, 
was sent to sea. This was met off Cape Barfleur 
and engaged on May 19th by the combined Anglo- 
Dutch squadrons, under Admiral Edward Russell ; 
and on that and the three following days about 
half the French force was destroyed either off Cape 
Barfleur or off La Hogue, thanks largely to the 
superior strength of the allies. 

Hohenlixiden, a Bavarian village, 20 miles 
east of Munich, made memorable by the victory 
won by Moreau, in command of the French, over 
the Austrians, under the Archduke John (Dec. 3, 
1800) — a victory rendered famous in England by 
Campbell’s spirited lyric. 

Hohenschw&ngau, the name at present borne 
by a castle occupying the site of the ancient Schloss 
Schwanstein on the river Lech in South Bavaria. 
It was acquired by Maximilian II. of Bavaria, then 
Crown Prince, in 1832, and rebuilt by Quaglio and 
Ohrmuller in mediaeval style, many distinguished 
artists being employed in the internal decorations. 
The late King Ludwig, however, abandoned it for 
another isolated palace erected close by and called 
Neuschwanstein, where he spent much of his time 
in eccentric seclusion. 

Hohenstaufen, the name of a dynasty which 
occupied the imperial throne of Germany from 1138 
to 1254. In the 11th century Frederick von Staufen, 
son of Frederick von Biiren, was rewarded by the 
Emperor Henry IV. with the hand of his daughter 
and the Duchy of Swabia. His younger son Konrad, 
Duke of Franconia, after a long struggle with 
Lothar of Saxony, was ultimately elected Em- 
peror in 1138, and was followed by his nephew, 
Frederick I., Barbarossa, 1152; Henry VII., 1190; 
Philip I., 1198 ; Frederick II., 121 2; Conrad IV., 
1251-54, when the imperial authority was for a 
time abrogated. 

Hohenzollern, a principality of Prussia, which 
extends in a narrow strip between Wlirtemberg and 
Baden. Its total area is 440 square miles, most of 
it mountainous and covered with pine-forests, but 
the valleys watered by the Neckar and the Danube, 
with their tributaries, are highly cultivated. The 
name is traced to the old feudal castle of Zollern, 
near Hechingen. The principality was divided into 
two in 1536, the southern and larger portion being 
known as Hohenzollern-Sigmaringen, whilst the 
northern part is Hohenzollern-Hechingen, the towns 
of Sigmaringen and Hechingen being the respective 
capitals. 

Hohensollara, The Family of, traces its 
origin historically to Count Thassilo of Burchar- 
dinger, a Swabian, who built the castle of Zollern 
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early in the 9th century, and whose descendants, 
Conrad III. and Frederick IV., founded the Frankish 
and the Swabian lines of the house. The former 
prospered in course of time, and in 1415 acquired 
the Electorate of Brandenburg, which three cen- 
turies later was developed into the kingdom of 
Prussia, and this, again, became the head of the 
German empire. The Swabian branch has not 
fared so well. In the 16th century (see above) Eitel 
Frederick III. and Charles II. formally divided the 
state, and their descendants received princely rank 
from the Emperors ; and in 1695 both the reigning 
princes agreed that, in the event of the failure of 
their issue, the Brandenburg house should inherit. 
However, in 1849 Prince Frederick William and 
Prince Charles Anton simultaneously resigned 
sovereignty to Prussia, reserving only their family 
estates and the rank of younger sons of the 
monarchy. More recently the Sigmaringen family 
came into prominence, owing to the candidature 
of Prince Leopold for the throne of Spain (1870), 
the election of Prince Charles to the throne of 
lloumania (1866), and the adoption of Prince 
Ferdinand, husband of Princess Marie of Edin- 
burgh, as his heir. 

Holaoantlms, a genus of Squamipinnes, with 
forty species, closely allied to, and having the same 
geographical range as, Chaatodon (q.v.), and re- 
sembling that genus in beauty of coloration. The 
preoperculum bears a strong spine at its angle, and 
the single dorsal has from twelve to fifteen spines. 
Jf. imperator, an esteemed food-fish, which the 
Dutch call the “Emperor of Japan,” and H. diacan- 
thus, are the best-known species. 

Holbacb, Paul Heinrich Dietrich, Baron 
von, was born at Heidelsheim, in the Palatinate, in 
1723. He appears to have inherited considerable 
wealth, and, coming to Paris, settled down there as 
the patron of the Encyclopedists and their allies. 
Helvetius, Diderot, D’Alembert, Rousseau, Con- 
dillac, Turgot, Hume, Wilkes, and Sterne were 
among his constant guests. Though a man of 
blameless life and average intelligence, he carried 
his attacks on religion and morality so far as to 
shock even Voltaire and Frederick the Great. His 
principal works are Le Christian} sme DSvoilS, Le 
Systems de la Nature , Le Systems Social , La Morale 
Vniverselle , and Bon Sens , a popular treatise. Most 
of these were published anonymously, or under the 
pseudonym of “ Mirabaud.” He died in 1789. 

Holtofik, Hanb, the Younger (1497-1543), a 
celebrated German painter, was born at Augsburg, 
probably in 1497. His father, Hans Holbein the 
elder (d. 1524), an excellent portrait-painter, is 
now believed to have executed many works which 
were formerly attributed to his son. Chief among 
these is the altar-piece of St. Sebastian at Munich, 
with a picture of the Annunciation on one wing and 
graceful figures of St. Barbara' and St. Elisabeth on 
the other, surrounded by Renaissance ornament. In 
early life the younger Hans was much influenced 
by his predecessors in the new school which was 
growing up ii Swabia and found its centre at Augs- 
burg, especially by Martin Schongauer (d. 1488) 
and Hans Burckmaer (d. 1531). He appeals to 


have first visited Basel in 1516, but he did not take 
up his residence there permanently till 1620. The 
earliest works which are undoubtedly his include a 
painting on a table at Ziirich, representing the 
devastation in the shape of household breakages 
worked by “ St. Nobody ” (1515) ; portraits of Jacob 
Meyer, burgomaster of Basel, ana his second wife 
(1516) ; and the humorous pen-and-ink designs for 
Erasmus’s Praise of Folly , now in the Basel 
Museum. The fine portrait of Bonifacius Amerbach 
was produced in 1519. After his return to Basel 
he found occupation in wall-painting, designing for 
glass, and illustrating books. A water-colour sketch 
of the famous Peasant's Dance, one of the wall- 
paintings on a house in the Eisengasse, is preserved 
in the Basel collection. His series of historical 
paintings and emblematical figures for the Town 
Hall was probably discontinued owing to the dis- 
turbances caused by the Peasants’ War. Between 
1515 and 1528 he executed numerous title-pages, 
ornamental alphabets, and other designs for various 
Basel printers, besides illustrating several editions 
of Luther’s New Testament (1522-23). To the same 
period belong also the wonderfully graphic series 
of allegorical woodcuts called the Dcunce of Death 
— the most perfect specimens of his skill in the 
treatment of ideal themes— and the similar series 
representing scenes from Old Testament history, 
which are no less remarkable for their realistic 
vigour. These designs were engraved by Hans 
Lutzelburger. His most important religious pictures 
are the Solothurn Madonna (1522), probably painted 
for the cathedral of Solothurn, and the Meyer 
Madonna , in which the burgomaster and his family 
are represented in adoration before the Virgin and 
infant Christ. Two portraits of Erasmus belong to 
the year 1523. Late in 1526, or early in 1527, he 
came to England, and appears to have remained in 
this country for about eighteen months. From 
Erasmus he received an introduction to Sir Thomas 
More, in whose house he seems to have spent the 
greater part, if not the whole, of his time. He 
now began the series of portraits of English 
celebrities which perhaps constitute his chief title 
to fame. The oil-paintings of this period include 
those of Archbishop Warham ; Nicholas Kratzer, 
the royal astronomer ; Sir Henry Guildford, Master 
of the Horse ; and the Family of Sir Thomas More, 
the original sketch for which is preserved* in the 
Basel Museum. During his residence in Basel from 
1528 to 1531 he produced a picture of his own 
family (1529) and two portraits of Erasmus — one a 
painting, the other a woodcut (1630)--and com- 
pleted the decoration of the Town Hall by adding 
paintings representing the colloquy between Reho- 
boam and the Israelites and the meeting of Samuel 
and Saul. After his return to England in 1531 he 
was much employed by the Hanseatic League, and 
painted several po rtraits of the Steelyard merchants, 
one of which— that of Jorg Gyze— has been warmly 
praised by Mr. Ruskin. The allegorical pictures 
the Triumph of Riches and the Triumph of Poverty 
were painted for the Steelyard on the occasion of 
Henry VIII.’s marriage to Anne Boleyn (1533). To 
the same year belongs the painting at Longford 
Castle called the Scholars , the figures in which are 
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said to be Sir Thomas Wyatt and John Leland. 
After his entrance into the king’s service in 1536, 
Holbein painted a cartoon in fresco with figures of 
Henry VIII., Jane Seymour, Henry VII., and 
Elizabeth of York, and a beautiful half-length 
portrait of Jane Seymour, now in the Belvedere in 
Vienna. He was twice sent abroad by the king to 
paint portraits of ladies whom he proposed to 
marry, and his pictures of Christina of Denmark 
(1538) and Anne of Cleves (1539) rank amongst his 
choicest works. Of his numerous other portraits 
mention must be made of those of Hubert Morett 
the goldsmith, Thomas Howard, Duke of Norfolk, 
and of the picture entitled The Ambassadors , 
recently acquired by the National Gallery. Many 
of these portraits, or of the sketches for them, 
are preserved in the royal collection at Windsor. 
Holbein’s death, which was caused by the plague, 
is now ascertained to have taken place in 1543. 

Holberg, Ludwig, Baron (1684-1754), Danish 
man of letters, was born at Bergen, in Norway. 
After studying at Copenhagen, he travelled in 
England (where he passed two years at Oxford), 
Holland, France, and Italy. He was successively 
appointed professor of metaphysics (1718), elo- 
quence (1720), and history (1730) in the university 
of Copenhagen, of which he became rector in 1735. 
His genius was first displayed in poems of a satirical 
character, chief among which was the serio-comic 
epic Peder Paars (1720), directed against his 
countrymen. After the establishment of a theatre 
at Copenhagen (1721), he turned his attention to 
comedy, and wrote several plays, which were acted 
with much success. His other works include a 
History of Denmark, a humorous romance entitled 
The Subterranean Travels of Niels Klim (1741), and 
an Autobiography (1727-43). 

Holcroft, Thomas (1745-1809), dramatist and 
novelist, born in London, was the son of a shoe- 
maker, who sometimes gained a livelihood as a 
pedlar and by letting out horses. After abandoning 
in turn the occupations of a stable-boy, a cobbler, 
a schoolmaster, and a strolling player, the younger 
Holcroft produced a play called The Crisis , which 
was acted at Drury Lane in 1778. Besides numerous 
comedies, of which The Hoad to Ituin (1792) was 
the most popular, and several translations, he wrote 
four novels, in the first of which, Alwyn (1780), ho 
described some of his own adventures. In conse- 
quence of his sympathy with the French Revolution 
he was in 1794 imprisoned on a charge of treason, 
together with Thomas Hardy and others, but he 
was dismissed without being brought to trial. His 
Memoirs , begun by himself and completed by Haz- 
litt, are described by Moore as “ amongst the most 
interesting specimens of autobiography we have.” 

Hold, the whole interior cayity of a ship, espe- 
cially that part of it between the inner bottom and 
the lower deck. It is generally used to contain 
ballast, water, and stores, and in merchant-ships it 
affords the chief stowage for the cargo. 

Holdon, Sib, Isaac (1807-1897), inventor, 
was bom in Renfrewshire. After working in a 
cotton-mill, he became an assistant-teacher, and, 


whilst engaged in giving lessons in chemistry at 
Reading, discovered the principle of the iucifer 
match (1829). In 1846 he started a mill of his 
own near Paris, in conjunction With a Mr, Lister. 
His partner subsequently withdrew, and the work* 
were transferred to the neighbourhood of Bradford. 
He first entered Parliament in 1865, but retired 
in 1895. 

Holectypus, a sea urohin common in the 
oolitic limestones and clays of England. It has a 
low rounded or conical form, a large mouth with 
the anus on the lower side or just on the lower 
angle of the margin. The interesting point about 
the genus is the possession of jaws, which in the 
allied Galerites , etc., are absent. 

Holidays. The number of holidays (Le. “ holy 
days ”) which had their origin in religious observances 
[Festivals] has been reduced to two, exclusive of 
Sundays — viz. Christmas Day and Good Friday, 
but new public holidays have been created by 
recent legislation. [Bank Holidays.] When a 
bill of exchange falls due on a bank holiday it 
becomes payable on the following day. No other 
holidays are recognised by the State. 

Holinshed, Raphael (d. 1580?), chronicler, 
was probably the son of a landed proprietor in 
Cheshire. Soon after the accession of Elizabeth 
he came to London, and obtained work under 
Reginald Wolfe, the royal printer, whom he assisted 
in preparing the descriptions of England, Scotland, 
and Ireland, based on the MSS. of Leland, which 
were to form part of his Universal Cosmographie. 
After the death of Wolfe (1573) this large design 
was abandoned, but Holinshed, in conjunction with 
William Harrison (q.v.) and Richard Stanihurst, 
was instructed to proceed with the parts relating 
to Great Britain. Raphael Hollingeshed's Cronyole 
was published in 1578, his own contributions con- 
sisting of the history of England to 1577, of Scot- 
land to 1571, and of Ireland from its conquest to 
1509. A new edition with continuations and 
insertions appeared in 1586 after his death. During 
the latter part of his life he appears to have been 
steward to Thomas Burdet of Bramcote in Warwick- 
shire. Holinshed was diligent in the search of 
authentic materials, and his work may be accepted 
as a trustworthy source of historical information. 
A further interest attaches to it from the fact that 
it furnished the plots of Shakespeare’s historical 
plays and other Elizabethan dramas. 

Holl, Frank, R.A. (1845-88), was the son of 
Francis Holl, A.R.A., a well-known London en- 
graver. In 1863 his Abraham about to Sacrifice 
Isaac won the gold medal awarded to students by 
the Royal Academy. He was elected A.R.A. in 
1878, and R.A. in 1883. After 1880 he devoted 
himself mainly to portrait-painting, a sphere iD 
which he earned the greatest distinction. Among 
his best portraits are those of General Roberts 
(1882), the Duke of Cambridge, Lord Wolseley, and 
Mr. Bright (1883). 

Holland, the popular name of the Netherlands, 
a maritime kingdom situated between lat. 60° 46* 
and 63° 34' N., and long. 3° 22' and 7° 14' E. It is 
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bounded by the North Sea on the north and west, 
the kingdom of Prussia on the east, and Belgium 
on the south, and comprises an area of 12,744 square 
miles, exclusive of the grand-duchy of Luxemburg 
which was long included, but has been an independ- 
ent grand-duchy since the death of William III. in 
1890. Its greatest length from north to south is 
19 5 miles, and its greatest breadth from east to 
west L10 miles. 

Political Division* md Population . Holland is 
divided Into the following eleven provinces 


Province. 

Area in 
sqn're miles. 

Population, 

1909. 

Capital. 

North Brabant,.. 

1,980 

020,000 

( Hertogenbosch, 

\ or Boi8.le.Duc. 

Pro n the 

1,030 

173,000 

Assen. 

Frio* land 

1,282 

868,000 

Leeuwarden. 

Groningen 

790 

381,000 

Groningen, 

Guelderland ... 

1,965 

640,000 

Arnhem. 

North Holland... 

1,070 

1,104,000 

Haarlem. 

South Holland... 

1,166 

1,868,000 

The Hague. 

Limburg 

860 

886,000 

Maastricht. 

Overyseel 

1,291 

880,000 

Zwolle. 

Utrecht 

634 

1 

i 

Utrecht. 

Zeeland ... 

690 

282,000 

Middleburg. 

Total .. 

12,648 

5, 827,000 

— 


The population, taken on the basis shown above, 
gives an average of 460 per square mile. In South 
Holland, however, there are over 1,000 inhabitants 

S er square mile, and the population of North 
[olland is hardly less dense. Rather less than one- 
third of the whole population is urban. The four 
largest towns are Amsterdam, the capital (population 
664,186), Rotterdam (390,364), The Hague (248,995), 
and Utrecht (114,692). Groningen, Haarlem, and 
Arnhem have each about 60,000 inhabitants. 

Physical Aspect and Climate. The surface is 
everywhere flat, consisting for the most part of 
alluvial deposits dropped by the Rhine, Maas, and 
Scheldt on their way to the North Sea. The greater 
part of the country is below the level of the sea and 
watercourses, the difference along the coast amount- 
ing in many places to 20 or 25 feet. In the highest 
districts— such as the Veluwe in Guelderland — the 
land does not rise more than about 350 feet above 
the sea-level. In most places the encroachments 
of the ocean can be kept out only by means of stout 
dykes or embankments constructed of earth, sand, 
and mudfand covered with plaited osiers, the gaps 
between which are filled with clay. They are 
often planted with trees, in order that the roots, 
striking downwards, may render the rampart more 
secure ; in other cases the sides are protected by 
masonry. Dykes are necessary as a defence against 
the swollen rivers as well as the sea, and, as fresh 
alluvial deposits are always being formed, they 
require to be constantly raised in height. The 
largest dykes are those of the Helder at the northern 
extremity of North Holland, and of Westcapelle on 
the island of Walcheren. The canals, which inter- 
sect the whole country and are said to have a total 
length of 1,907 miles, serve a threefold purpose. 
(1) They are used for communication ana* traffic, 


connecting the innumerable branches into which 
the great rivers divide themselves, and thus forming 
a means of access from one extremity of the country 
to the other. The old method of navigating the 
canals by means of Trekschinten , barges for passen- 
gers drawn by horses or men, is now dropping out 
of use. (2) They drain the superfluous water from 
the land. For this purpose mills are placed along 
them at intervals, and the hydraulic works con- 
nected with these are constructed in such a manner 
that they can also be employed for irrigation. Corn, 
paper, timber, and tobacco mills are also abundant. 
These curious mills, with their round tops and huge 
sails, are a very striking feature in the landscape. 
(3) Canals are also used, as hedges and walls are 
in other countries, to mark the boundaries of fields 
and gardens. The chief canals are the North Sea 
Canal, connecting Amsterdam with the North Sea, 
the North Holland Canal, from Amsterdam to the 
Helder, which is 42 miles long, 43 yards wide, and 
20 feet deep, and the Willems Canal in North 
Brabant. The most fertile land of Holland is that 
in the beds of the “polders,” tracts formed by 
draining marshes or lakes. The largest of these, 
the Haarlemmer Polder, reclaimed in 1840-53, ex- 
tends over 72 square miles and supports 10,000 
inhabitants. Other important polders are the 
Purmer (1608-12), Beemster, Schermer, and that of 
the Y, all in North Holland. A project is now under 
discussion for draining the Zuyder Zee. The con- 
struction and maintenance of dykes, canals, and 
polders is entrusted to a special department of the 
government, called the Waterstaat. Along the coast 
the “dunes,” sandhills varying in height from 30 
to 160 feet, form a characteristic feature in the 
sceneiy. Those situated farthest inland have been 
gradually taken into cultivation. The climate of 
Holland resembles, that of England, but it is some- 
what hotter in summer and colder in winter. 

Government and Statistics. The Dutch Consti- 
tution was formulated in 1848 and revised in 
1887. The legislative power is vested conjointly in 
the sovereign and the States-General, which is 
composed of two Chambers. The First Chamber 
consists of 50 members elected by the provincial 
councils for a perigfl of nine years, from amongst 
the citizens who aJPmost highly assessed, or who 
have occupied or occupy some important public 
Position. The 100 members composing the Second 
Chamber are elected by direct suffrage. The 
electoral body, which includes about 843,500 (1909) 
persons, consists of all male citizens over 25 years 
of age, and not specially disqualified,, who pay a 
ground-tax of a little over a guilder or florin 
(= Is. 8d.) or a personal tax estimated as 
equivalent in amount, or who can be classed 
as lodgers by the terms of the law. Members 
of the Second Chamber receive an annual 
salary of about £166. The right of initiating 
legislation belongs to the Second Chamber 
alone, and the First Chamber is merely 
empowered to accept or reject Bills, not to 
amend them. The executive power is in the 
hands of the sovereign and nine responsible 
ministers, their respective departments being — 
(1) Foreign Affairs, (2) Interior, (3) Finance, 
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(4) Justice, (5) Colonies, (6) Marine, (7) War, (8) 
Public Works, (9) Minister of Agriculture. Minis- 
ters may sit and speak in either of the Chambers, 
but they have no vote. The sovereign is assisted 
by a “State Council, containing 14 members 
appointed by the sovereign. *S Gravenhage (The 
Hague) is the residence of the Crown and the seat 
of government. For purposes of local govern- 
ment the 11 provinces are divided into 1,123 



commune*. The public revenue amounted in 1909 
to £15,400,000, the expenditure to £16,700,000, and 
the debt to £93,535,000. All religion* are tolerated, 
and several receive assistance from the state. About 
three-fifths of the inhabitants Jijre Protestants, and 
most of the remainder Homan Catholics, but there 
are one hundred and five thousand Jews, the 
majority residing at Amsterdam. Education 
compulsory for children from 6 to 13 years of age, 
but in spite of this fact in 1907 there were 1*8 per 
cent, of the conscripts who could neither read nor 
write. The state provides a system of primary 
education, and defrays about one-fourth of the 
expense, the remainder being borne by the com- 
munes. There are universities at Leyden, Utrecht, 
Groningen, and Amsterdam. The regular army , on 
a war-footing, contains about 68,000 men, and is 
recruited both by conscription and enlistment. 
The conscripts belong for 8 years to the active 
army and for 7 years more to the “landwehr,” 
but the period of active service is short under con- 
ditions considerably modified in 1908. The defence 
of the country is entrusted to the “ landwehr ” and 
the “ landstorm," which is composed of Jill the 
able-bodied inhabitants. The navy consisted in 
116 


1909 of nl*>ut 100 vessels, with 8,000 sailors, 2,200 
marines, and 850 officers. 

Industry . The Dutch are eminently nn agricul- 
tural people. From the earliest period of their 
history they have striven with indomitable energy 
to turn to the best advantage the soil which they 
hold from nature on so precarious a tenure. At the 
present time some 2,350,000 acres are still covered 
by forest, heath, and swamp, while about. 3,010,000 
acres are devoted to pasture, and 2,150,000 acres 
to tillage. Large farms predominate in N. and S. 
Holland, Zeeland, and Groningen ; small farms in 
North Jlrabant, Limburg, Guelderland, and Over 
yssel. In 1904, 54*4 per cent, of the total area 
under cultivation was occupied by peasant pro- 
prietors. Dairy-farming is the chief occupation of 
the rural population! and the country has long 
been famed for its cattle, butter, and cheese. The 
disease among cattle and sheep, which reached its 
height in 1874, gave a temporary check to the 
exportation of live stock, but this branch of trade 
is again reviving. The Dutch were slow to adopt 
improved methods of farming, and their trade 
suffered in consequence ; but there has been an 
advance in this respect of late years. The chief 
crops raised arc rye, potatoes, oats, wheat, chicory, 
flax, and tobacco. Tulips, hyacinths, and other 
bulbs are grown extensively at Haarlem. The 
only mineral product which exists in any abun- 
dance is potter’s clay. There are coal-mines in 
Limburg, and the curious sandstone quarries at 
Maastricht arc of some commercial importance. 

The following are the chief manufactures , with 
the places at which they are carried on Woollen 
goods— Leyden, Tilburg, Veenendaal; linens and 
damasks— Hertogenbosch ; calicoes, table-cloths, 
etc. — Amcrsfoort, etc. ; silk st uffs and dyed silks — 
Boermond, Utrecht, etc. ; leather, glass, firearms — 
Maastricht, Delft. Schiedam has long been famous 
for its gin distilleries. Breweries abound, and the 
manufacture of liqueurs is an important branch of 
industry. Margarine is the staple product of 
North Brabant, and there arc now extensive cocoa 
works at Weesp, near Amsterdam, and elsewhere. 
Diamond-cutting is still carried on at Amsterdam, 
but not to the same extent as formerly. The 
pottery and porcelain industry of Delft, famous in 
the 17th and 18th centuries, has recently been re- 
vived. The number of vessels engaged in tlio 
jisheries in 1908 was 5,356. The produce of the 
North Sea herring fishery realised about £680, d+K); 
2,131,250 kilos of oysters were taken, one quarter of 
which were exported to England. 

Commerce. Foreign trade is practically unre- 
stricted. The duties on manufactured articles 
seldom exceed 5 per cent, of the value, and in 
many cases no duty at all is levied. The large 
volume of trade hardly affords a fair test of the 
internal resources of the country, for Holland still 
occupies a leading position in the carrying trade 
of the world. The value of imports for home con- 
sumption was about £108,312,000 in 1890, and 
£235,333,333 in 1900, that of exports of home 
produce £90,627,000 in 1890, and £181,750,000 in 
1908; 10*5 per cent, of the imports came from r 
Great Britain, 22*2 from Prussia, and 9*6 from ^ 
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Belgium, while in regard to exports these three 
countries stood in the ratio of 2~*5, 47*0, and 12*9 
per cent respectively. The chief articles exported 
to Great Britain (in the order of their value) were 
cotton goods, sugar, margarine, iron and steel 
goods, silks, leather and leather goods, paper, 
butter, and cheese. 

History . The earliest inhabitants of Holland of 
whom there is any historical record were the 
Batavi, supposed to have been a tribe akin to the 
Catti, who settled in the island of Betuwe between 
the Rhine and the Waal. After the Romans had 
reduced the Belgse, the Batavi became their allies 
and furnished a contingent to the Roman army. 
In the 4th century the country was overrun by the 
Salic Franks, who were soon afterwards followed 
by the Frisians and Saxons. The Batavi appear 
to have become merged in the Frisians, who occu- 
pied the district along the sea-coast. Towards the 
close of the 8th century this region was incor- 
porated in the dominions of Charles the Great. 

Under the feeble rule of Charles’ successors the 
allegiance of the imperial delegates became merely 
nominal, and, in cases where the offices were held 
by laymen, they were usually handed on from 
father to son. In this manner feudalism grew up 
in the Netherlands as it did in other parts of the 
Empire. The most powerful lords were the Count 
of Holland and Bishop of Utrecht in the north, 
the Duke of Brabant and Count of Flanders in the 
south. The commercial stimulus given by the 
Crusades resulted in the growth of chartered towns, 
and Bruges became the main dcp&t for the spices 
and other goods of the East. Trade with the Han- 
seatic League, and the growth of the woollen and 
linen manufactures, contributed to the prosperity 
of the Flemish cities. Industry in the Netherlands 
received no serious check until the various petty 
fiefs became consolidated under the House of 
Burgundy, who gained a footing in the country by 
the marriage of the first duke to the heiress of the 
Count of Flanders (1384). His grandson, Philip 
the Good, who ruled the duchy from 1419 to 1467, 
succeeded in possessing himself of the whole seven- 
teen provinces. He and his son Charles the Bold 
(1467-77) regarded the Flemish cities merely as a 
moans of recouping their exhausted finances. Mary, 
the daughter of Charles, granted the “ Great Privi- 
lege,” which has been called the “Magna Carta” of 
the Netherlands, but after her death (1482) it was 
set aside by her husband, the Emperor Maximilian, 
who compelled the Netherlander to recognise him 
as the guardian of his young son Philip. The Great 
Privilege remained in abeyance under the Spanish 
successors of the house of Burgundy, who followed 
the same policy as their predecessors. The Emperor 
Charles V. increased the misery of the Netherlander 
by introducing the Inquisition (1660), The first 
resolute efforts at resistance date from the acces- 
sion of his son, Philip II. The deliverance of 
the Netherlands could be brought about only 
through the influence of some man of commanding 
will and unbounded patriotism, and this man now 
appeared in the person of William of Orange (q.v.). 
In 1659 Margaret of Parma was appointed regent, 
with a council in which the influence of Orange and 


Egmont was counterbalanced by that of Viglius, 
Granvelle, and Berlagmont. Exasperated by the 
severity of the Government the Flemish nobles 
formed the league of the Gueux (q.v.), which in 
1566 wrung from Margaret an “ Accord ” consent- 
ing to the abolition of the Inquisition ; but in the 
following year Alva arrived in the Netherlands 
with 10,000 men, and at once established his 
“ Blood Council ” or “ Council of Troubles.” Orange, 
who had escaped, collected troops and gained a 
victory in Friesland, which was avenged by the 
execution of Hoorn and Egmont (1568). Holland 
and Zeeland rose in revolt, and in a meeting of 
the Estates at Dordrecht, held under the authority 
of Orange as Stadtholder, it was resolved with 
enthusiasm to follow him as leader in the coming 
struggle. Orange now endeavoured to unite his 
forces with those of the French Huguenots, but 
this design was frustrated by the massacre of 
St. Bartholomew, and he was compelled to abandon 
the Southern Netherlands to their fate. Left to 
struggle alone, the northern provinces gradually 
achieved their independence, although at first 
they met with frequent reverses, and it was not 
till 1581 that they ventured openly to renounce 
their allegiance to Philip. By the “ Act of Abjura- 
tion ” in that year William became ruler over the 
newly-formed Dutch Republic, the constitution and 
extent of which had been settled by the Union of 
Utrecht two years earlier. In 1584 he was assassi- 
nated at Delft by Balthasar G6rard, an agent of 
Alexander of Parma, who governed the Netherlands 
from 1578 to 1592. Under his son, Maurice of 
Nassau, one of the ablest strategists of the age, who 
held the office of Stadtholder from 1585 to 1625, 
the struggle was continued with increasing success. 
In 1609 a truce was concluded for twelve years, con- 
trary to the judgment of Maurice, who was forced 
to yield to the importunity of the Dutch merchants. 
The interval of peace was mainly occupied by the 
disputes of the Arminians (q.v.) and the Gomarists, 
and it was partly on the ground of his Arminian views 
that Jan van Olden Barne veldt, the Pensionary of 
Holland, was executed at the Hague in 1619. His 
death, however, was really due to the machinations 
of Maurice, who found his ambitious projects 
thwarted by the independent spirit of the burghers. 
He was succeeded by his brother Frederic Henry, 
a skilful general and enlightened administrator, 
under whose rule the prosperity of the States 
reached its highest point. The war came to an 
end a year after his death, when the independence 
of the Netherlands was formally recognised by the 
Peace of Westphalia (1648). The period of Maurice 
and Frederic Henry was one of remarkable naval 
enterprise and commercial activity. The most 
remote parts of the world were explored by Lins- 
choten, Heemskerk, Schouten, Lemaire, and a host 
of other famous navigators. The East and West 
India Companies, the former of which was estab- 
lished in 1602, rapidly gained possession of the 
Spanish and Portuguese settlements in both hemi- 
spheres. But the foundations of Dutch prosperity 
were threatened by the progress of her commer- 
cial rival, England. Cromwell's Navigation Act 
forced the Grand Pensionary, John de Witt, who 
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conducted the Government after the death of Fre- 
deric Henry’s son William II. in 1650, to engage 
in a war (1652-54), which was marked by the ex- 
ploits of Tromp and De Ruyter, but had no per- 
manent results. Another naval war with England 
(1664-67) was equally indecisive. The attempt 
of Louis XIV. to gain possession of the Netherlands 
led to a war with France (1672), in which the 
neglected Dutch army was no match for the forces 
of Cond6 and Turenne, who captured the provinces 
of Guelderland, Utrecht, and Overyssel. The 
frenzy of the people found vent in a rising 
in which De Witt perished, and William III., 
Frederick Henry's Grandson, was raised to the 
office of Stadtholder. William’s elevation to 
the throne of England (1689) did not cause 
him to neglect the interests of his own country- 
men. The Peace of Nymegen (1678) and that of 
Ryswyk (1697), which terminated the two cam- 
paigns against the French, both brought substan- 
tial advantages to the Dutch. After his death 
(1702), his cousin, John William Friso, Stadt- 
holder of Friesland and Groningen, became cap- 
tain-general of the army, but he was never elected 
Stadtholder of the United Provinces. The only 
result of the War of the Austrian Succession, as 
far as Holland was concerned, was the virtual ex- 
tinction of her republic. In 1747 William IV., son 
of John William Friso, became hereditary Stadt- 
holder. The attempts of the State to limit the 
powers of the Stadtholder, William V., were baffled 
by the intervention of the king of Prussia, and when 
the French invaded Holland under Pichegru (1794) 
they were welcomed with enthusiasm. After 11 
years’ existence the newly-constituted “Batavian 
Republic” was converted into a monarchy under 
the rule of Louis Bonaparte (1806) ; but the policy 
of Louis was too liberal for liis brother’s purposes, 
and in 1810 Holland was incorporated in the French 
Empire. At the end of 1813 William, the son of 
the last Stadtholder, was restored with the title 
of king, and by the Congress of Vienna (1815) 
Holland and Belgium were formed into a single 
State under his sovereignty. The difference or 
the two peoples in language, religion, and tem- 
perament rendered any real union impossible, and 
after the revolution of 1830 Belgium became a 
separate kingdom. During the revolutionary 
troubles in 1848 William II. was forced to grant 
a new constitution. The present queen, Wilhelmina 
(b. 1880), succeeded her father, William III., in 
1890. She was crowned in 1898, her mother having 
acted up to that time as Queen -Regent. In 1901 she 
married Prince Henry of Meoklenburg-Schwerin. 
Princess Juliana, the only child, was born in 
1909. 

Literature , During the Middle Ages the literary 
genius of the Dutch displayed itself in numerous 
romances, fabliaux such as the famous Meinaert, 
and the didactio poetry of Jan Boendale, a writer 
of the 14th century. The germ of modern Dutch 
literature is to be found in the Namiers, or clubs 
of the Rederigkers , which started early in the 
16th century and in the 16th century became 
centres of literary activity, and the national 
literature reached its culminating point in the 


works of the dramatist and historian Hoofdt 
(1581-1647), who is regarded by his countrymen 
as the creator of literary Dutch. But the most 
famous names of the 17th century are those of 
the poets Vondel (1587-1679) and Jacob Katz 
(1577-1660). In the writings of the former critics 
have discovered curious resemblances to Milton. 
The historian Brandt belongs to the same period, 
Latin was still the language of the learned, and 
Erasmus, Grotius, Spinoza, and Boerhaave wrote 
nothing in their native tongue. During the 18th 
century Dutch literature declined, but a new poet 
of genius appeared in Willem Bilderdyck (1756- 
1831), who did not live to complete his great epic, 
The Destruction of the First World . Of subsequent, 
writers the most important are J. F. llelmers 
(1767-1813), author of The Dutch Nation , Hendrik 
Tollens (1780-1856), who produced numerous bal- 
lads and patriotic songs, Beets, whose Camera 
Obscura earned for him the title of the Dutch 
Charles Dickens, and the novelist and poet Hendrick 
Conscience (1812-83). The Biblical critic Abraham 
Kuenen (1828-91) earned a European reputation, 
as did the Greek scholar C. G. Cobet (1813-1888). 
Amongst living authors the novelist Maarten Maar- 
tens holds a high rank. In the literary history of 
Holland no distinction is made between Dutch 
writers in the strict sense and Flemish authors 
who have written in the Dutch language. 

Holland, Sir Henry, Bart. (1788-1873), 
physician, was born at Knutsford in Cheshire. 
After studying at the universities of Glasgow and 
Edinburgh he settled in London (1816), where he 
became an eminent private practitioner. In 1852 
he was appointed physician-in-ordinary to the 
Queen. He was also distinguished as a traveller, 
and in 1812 published his Travels in the Ionian 
Isles , A Ibania , Thessaly , and Greece . 

Holland, Henry Richard V ass all Fox, 
third Baron (1773-1840), was the nephew of 
Charles James Fox. He engaged at an early age 
in parliamentary life, and became prominent as a 
supporter of Fox’s policy. Throughout his life he 
continued to advocate Whig principles, and when 
his party came into power in 1830 he was made 
Chancellor of the Duchy of Lancaster. Holland 
House in Kensington, the residence of Lord and 
•Lady Holland, was ono of the chief centres of 
fashionable and literary life in London. 

Holland, Rev. Henry Scott (b. 1847), was 
educated at Eton and Oxford, where he gained 
high honours. He was made a Canon of St. Paul’s 
in 1884 and, owing to bis eloquent preaching, has 
become one of the leaders of the High Church 
party, and is a leading Christian Socialist. 

Holies, Dknzil (1599-1680), statesman, was 
the son of the first Earl of Clare. He first entered 
Parliament in 1624, and immediately joined the 
opposition to Buckingham. For his share in the 
proceedings of March 2, 1629, when he forced the 
Speaker to remain in the chair while resolutions 
were passed against religious changes and the 
| arbitrary levying of tonnage and poundage, he was 
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sentenced to a fine of one thousand marks and im- 
prisoned for a time in the Tower. He was one of 
the “ five members ” whom Charles unsuccessfully 
strove to arrest on a charge of treason in January, 
1642. He took an active part in the Civil War 
during its earlier stages, but afterwards advocated 
peace. Subsequently he became a leader of the 
Presbyterians in their struggle with the Inde- 
pendents, and, after the close of the war, opposed 
the claims of the army with so much resolution 
that he was compelled to withdraw to France. 
After the death of Cromwell he returned, and took 
a leading part in the restoration of the Stuarts. 
He was raised to the peerage as Baron Holies in 
1661, resided in Paris as ambassador from 1663 to 
1666, and was engaged in negotiating the Treaty of 
Breda (1667). 

Holly ( Ilex Aquifolium ), a British evergreen 
tree belonging to the order Ilicineao, with hard, 
even-grained white wood ; smooth ash-grey bark ; 
glossy, dark-green leathery leaves, with a spinous 
margin when near the ground, but with one spinous 
point higher up ; flowers usually dioecious ; and 
scarlet, or rarely yellow, berry-like but superior 
fruits, each with four one-seeded chambers. Many 
variegated varieties arc in cultivation. Hollies 
flourish best on sandy soils, and form an under- 
growth characteristic of some of our oldest forest 
tracts, such as the Forest of Dean, New Forest, 
and Epping Forest. The holly seems also to be 
often associated with pre-historic earthworks, and 
its use in winter decorations, whether of Roman or 
Teutonic origin, is undoubtedly very ancient. The 
tree is a valuable hedge plant. The wood is used 
in inlaying and turning, for ebony-stained tea-pot 
handles and walking-sticks, etc., and the leaves are 
employed in the Black Forest as tea, as on a far 
larger scale are those of I. paraguayensis , the mate 
tea (q.v.) of South America. 

Hollyhock. Altluea rosea , ehinensis , and fid- 
foUa> are tall-growing perennial herbaceous mem- 
bers of the mallow family introduced into our 
gardens from the Holy Land. They grow best in a 
well-manurod sandy loam either from seed or from 
cuttings. Their tall spikes of flowers vary much in 
colour, being white, yellow, pink, deep-red, violet 
or almost black, but never a true blue. Some have 
single and others double flowers. Their stamens 
are protandrous, and the pollen of each variety 
apparently prepotent on the stigmas of the same 
variety, that these varieties are exceptionally 
true to seed. The ravages of a mildew ( Puccinia 
malvaccarum ), which attacks the cellular tissue of 
the leaf, especially in dry seasons, have much 
diminished the cultivation of this group of plants. 

Holman, Jambs (1786-1857), the “ blind 
traveller,” entered the navy, from which he was 
compelled to retire owing to the loss of his sight. 
He subsequently visited countries in all parts of 
the globe, and in 1834 published his Voyage Round 
the World . 

Holmes, Oliver Wendell (1809-1894), Ameri- 
can man of letters, was born at Cambridge, Massa- 
chusetts, and received his education at Harvard 


University. After leaving college he studied 
medicine, and in 1836 took his degree of doctor in 
that faculty at Harvard. After holding a pro- 
fessorship of anatomy and physiology at Dartmouth 
College for two years (1889-41), he settled at 
Boston, where he afterwards resided. From 1847 
to 1882 he was professor of anatomy in the 
medical college at Harvard. Dr. Holmes published 
several works on medical subjects, but on this side 
of the Atlantic he is known chiefly in a literary 
capacity, and especially as the humorous author of 
The Autocrat of the Breakfast Table , The Pro- 
fessor at the Breakfast Table (1860), and The Poet 
at the Breakfast Table (1872). This entertaining 
series of “ table talk ” was published in the Atlantic 
Monthly , with which he became connected when 
it was started in 1857, and in which all his purely 
literary works written since that date have ap- 
peared. Before he made his mark in the Atlantic 
Monthly , Dr. Holmes had already gained some 
reputation as a poet. His early poems, a collection 
of which appeared at Boston in 1836, were chiefly 
occasional pieces of a humorous character. Since 
then his Songs in Many Keys (1862), Songs of 
Many Seasons (1875), and The Iron Gate and 
Other Poems (1880) have shown that he is a grace- 
ful writer of lyrics. His other works include Elsie 
Venner , a Romance of Destiny (1861), Memoirs of 
J. L. Motley (1878) and 11. W. Emerson (1884), 
A Mortal Antipathy (1885), and Our Hundred 
Days in Europe (1887). Over the Teacups , pub- 
lished in the Atlantic Monthly in 1890, is in the 
same vein as the Breakfast Table papers. 

Holmes, Sir Robert, naval commander, was 
born in 1622, and, when young, served in the army 
of Charles I. In 1649-50 he accompanied Prince 
Rupert’s piratical squadron, and immediately after 
the Restoration commanded a force on the coast of 
Guinea. In 1664 he reduced the Dutch African 
settlements, and captured New York, and during 
the Dutch War he was present in all the principal 
battles. In 1666 he was knighted and made a rear- 
admiral, and in the same year he commanded a 
squadron which burnt an enormous amount of 
Dutch shipping in the Vlie. These services pro- 
cured him in 1669 the governorship of the Isle of 
Wight. In 1672 he commanded the force which 
operated against the Dutch Smyrna fleet, and he 
was present in the St. Michael at the battle of 
Solebay. He died in 1692, and lies buried at 
Yarmouth, Isle of Wight. 

Holminm, a rare metallic element which 
occurs together with other rare metals in a few 
minerals — c.g. cerite, gadolinite. There seems to 
he evidence for believing that, like other so-called 
elements of the same group (e.g. Didy minin') y 
holmium is not a true elementary body, but con- 
sists of probably four simple and distinct sub- 
stances. 

Holocystis, a genus of corals found in the 
Lower Greensand of the south of England. The 
genus is well-known, owing to the fact that the 
septa are arranged in multiples of four instead of 
six, and so it was for long included among the 
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PalsBozoic group, the Rngosa (q.v.). It is, however, 
now regarded as an ordinary Astrean coral. 

Holophote System. [Lighthouse.] 

Holometabolic Insects are those in which 
the metamorphosis is complete, as in the butterfly 
— i.e. a quiescent resting stage (chrysalis) inter- 
venes between the caterpillar and the imago or 
adult insect. 

Holograph, a letter, document, cheque or 
manuscript, which is wholly written by the person 
whose signature is appended. 

Holostom&ta, the division of Gastropoda (q.v.) 
which includes all those with a rounded, unnotched 
mouth. They belong to the Streptoneura and the 
subdivision Azygobranchia. [Gastropoda.] They 
are all vegetable-feeders, whereas those with a 
notched mouth (< e.g . the Whelks) are mostly car- 
nivorous. The Top-shell ( Troohus ), the Winkle 
( Littorind ), the Pondsnail ( [Paludina ) are well- 
known representatives. In order to base the 
nomenclature on the anatomy of the soft parts 
instead of the shell, it has been proposed to call 
the group “ Holochlamyda.” 

Holothurians, or Sea-cucumbers, one of the 
classes of the Echinoderraata. They are elongated 
and worm-like in form, have soft bodies which may 
be strengthened by calcareous plates or spicules ; 
they have a circle of tentacles around the mouth, 
and the madreporite, or opening of the water 
vascular system, hangs loosely in the interior. They 
are all marine, and live mainly among coral reefs, 
though one order (Elasipoda) inhabit the deep seas. 
As with most of the Echinodermata, the organs are 
arranged on a five-rayed plan. Thus there are five 
rows of tube feet, arising from five water vascular 
vessels. These are the usual means of locomotion, 
but in the Synaptidce these are absent, and the 
Holothurian moves in a worm-like manner. Res- 
piration is usually effected by a circle of tube 
feet round the mouth, which have been modified to 
form a number of branched feathery tentacles. At 
the other end of the alimentary canal is usually one 
or a pair of “ respiratory trees.” There is no certain 
representative of the circles of five plates which 
form the apical system (q.v.) of other Echinoderms. 
Owing to this, and the primitive nature of some 
other characters, many authors have sought in this 
class for the ancestor of the Echinoderms. The 
class is divided into three orders : — 

1. Elasipoda : Primitive deep-sea forms, which are shaped 
like a slug ; no respiratory trees. 

2. Pedata : With tube feet. 

(a) Aspidochirotse : Tentacles with ampullae ; e.g. IIolo- 

thuria. 

(b) Dendrochirotee : Tentacles arborescent; e.g. Cucwn- 

aria. 

S. Apoda ; No tube feet. . _ 

(а) Pneumonopliora : Respiratory tree loosely attached. 

(б) Apneumona : No water vascular vessels or respiratory 

trees. 

Holotrieha, an or<13r of Infusoria (q.v.), in- 
cluding all those in which the cilia are uniform in 
size and are arranged in parallel lines over the 
whole body. There may be one band of somewhat 
larger cilia round the mouth. 


Holstein was prior to 1866 a duchy in the 
kingdom of Denmark and also a member of the 
Germanic Confederation, but since its conquest by 
Prussia it has, together with Schleswig (q.v.), 
formed a province of the latter kingdom. It is 
bounded by Schleswig on the north; the Baltic 
Sea, Liibeck, and Mecklenburg on the east ; Lauen- 
burg on the south-east ; the North Sea on the west; 
and Hamburg and Hanover on the south and south- 
west. The soil is chiefly sand and clay, and the 
surface gently undulating ; heaths aro common iu 
some parts, but elsewhere the land is fertile, espe- 
cially in the marshy districts. The chief natural 
products are salt, gypsum, peat, and, on the eastern 
coast, amber. Agriculture and cattle-rearing form 
the chief occupations of the inhabitants. 

Holt, Sib John (1642-1710), judge, was born at 
Thame, in Oxfordshire. He was called to the bar 
in 1663, and some twelve years later began to make 
his mark as one of the leading counsel of the day. 
In the State trials which grew out of the alleged 
Popish and Rye House plots he was frequently en- 
gaged on the side of the defendants. From 1689 to 
1710 he was Lord Chief Justice of the Kings 
Bench. His unswerving integrity gained him uni- 
versal esteem. 

Holtz Machine is one of the earlier forms 
of electrical machines for the separation of elec- 
tricity and the production of such at high pressure 
or potential. The best modern form is, however, 
due to Wimshurst, whose machine is described in 
detail ; it is thus unnecessary to explain the Holtz 
machine, except to remark that it works upon the 
same principles of induction and accumulation of 
charges, but is less effective than the Wimshurst 
machine. [Electricity.] 

Holy Alliance, a league formed by Austria, 
Prussia, and Russia, in September, 1815, after the 
fall of Napoleon, with the nominal object- of taking 
religion as their sole guide both in their mutual 
relations and in the administration of their internal 
affairs. The real object of the league was to main- 
tain the power of the existing dynasties and to 
check the growing Liberalism which resulted from 
the French Revolution. 

Holy Grail, sometimes the dish, but more 
generally the cup used at the Last Supper; there 
are many legends connected with the search for 
the grail, and of its miraculous food-producing 
powers. [Galahad, Parsifal.] 

Holyhead, a small island off the west coast of 
Anglesey, North Wales, with which it is connected 
by a causeway. The town of Holyhead, a port and 
parliamentary borough on the north side of the 
island, is mainly important as a point of de- 
parture for Ireland —Royal Mail express, and 
cargo steamers sailing to Kingstown, Dublin, and 
Greenore. The town is situated amid wild and 
rugged scenery, and is increasingly popular as a 
watering-place. The harbour underwent great 
improvements between 1850 and 1880, and the 
roadstead, which now comprises some 600 acres, is 
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defended by a stone wall nearly 40 feet high. The 
inhabitants are mostly engaged in connection with 
the steamer and railway services. Ship-building, 
rope-making, and a coasting trade are carried on. 
Pop. (1901), 20,542. 

Holy Island, or Lindisfabne, an island off 
the coast of Northumberland, 9| miles south-east 
of Berwick-on-Tweed, covering 2,457 acres. At the 
south-east end there is a castle dating from about 
1500. The famous monastery of Lindisfarne was 
founded in 635 by Oswald, King of Northumbria, 
who made it the seat of a bishopric, the first 
occupant of which was St. Aidan. The cathedral 
was in 1093 converted into a Benedictine priory, of 
which there are still considerable remains. 

Holyoake, George Jacob (b. 1817), social 
reformer, was born in Birmingham, where for many 
years he worked in an iron-foundry with liis father. 
He afterwards adopted the social and religious 
views of Robert Owen (q.v.), by whose disciples he 
was sent to various parts of England for the pur- 
pose of disseminating his principles. In the course 
of his wanderings ho was arrested at Cheltenham 
and imprisoned in Gloucester gaol on a charge of 
atheism (1841). After his release he came to 
London, and established a printing and publishing 
office in Fleet Street. He was an active supporter 
of political and social reforms and, as editor of 
the Reasoncr and other free-thought periodicals, 
did much to promote a spirit of toleration in the 
discussion of public questions. Mr. Holyoake’s 
name is especially identified with the Co-operative 
movement, and lie took an active share in assisting 
Garibaldi during the Italian War of Independence. 
He died in 1906. 

Holyoke, a city on the Connecticut river in 
Massachusetts, United States, eight miles north of 
Springfield. Paper-making is carried on very 
extensively. 

Holyrood, an abbey and palace in Edinburgh. 
The Augustinian abbey was founded in 1128 by 
David I., King of Scotland, in consequence of his 
miraculous preservation from the attack of a hart, 
whilst hunting, through the interposition of a hand 
holding a flaming cross. It was dedicated to the 
14 Black Hood,” a golden cruciform casket brought 
to Scotland by Queen Margaret about sixty years 
earlier, an^ supposed to contain a fragment of the 
true cross. The Black Rood was captured by the 
English in the battle of Neville’s Cross (1346), and 
deposited in St. Cuthbert’s shrine in Durham 
cathedral, whence it disappeared during the 
Reformation. The abbey church, much injured by 
fire during the English invasions in 1544 and 1547, 
but subsequently repaired, was converted into the 
parish church of the Canongate during the Refor- 
mation, and so remained until 1687, when it became 
the chapel-royal. It is now in a ruined condition. 
Holyrood Abbey was a frequent residence of the 
Scottish kings, even before the foundation of the 
royal palace in the reign of James IV. (about 1500). 
From that date to the accession of James VI. tp the 
throne of England it was the principal abode of 
the Scottish sovereigns. It was almost completely 


destroyed by Cromwell’s troops in 1650, but was 
rebuilt by Charles II. Notwithstanding the nume- 
rous injuries it has undergone, a portion of the 
original structure of James IV. still remains. 
Amongst the historical scenes associated with the 
palace must be mentioned the murder of David 
Rizzio (1566), and the balls and assemblies held 
during the brief sovereignty of the Young Pretender, 
which took place in the picture gallery. The 
buildings and precincts of the palace continued to 
be a place of sanctuary for debtors till within a 
very recent period. 

Holystone, a soft porous stone, used at sea 
for scouring decks. It is applied with sand and 
water. 

Holy Water, water which has been consecrated 
to religious purposes through the blessing of a 
priest. Its use as a symbol of spiritual purification 
in the early Church was derived from the Jewish 
observance of washing the hands, but in all religions 
and at all periods the cleansing properties of water 
have given rise to the same or similar rites. We 
know from Tertullian that it was so used by 
Christians before the close of the 2nd century. 
The custom of mixing salt with the water arose at 
a very early period. The use of holy water is now 
an important feature in the services of the Roman 
Catholic, Greek, and Eastern Churches. It is placed 
in beriitiers (q.v.) at the entrance to churches that 
the congregation may sprinkle themselves when 
passing in and out. 

Homaloptera (Pupipara), a division of Dip- 
tera, the members of which are all parasitic. Such 
are TJijrpobosca , which lives on the horse ; Bee-lice, 
which infest bees ; and Sheep- ticks. Omithomyia 
occurs on birds, while the family Nycteribidai 
infests bats. One of the most interesting points in 
the group is the fact that the egg stage is sup- 
pressed, and the young are born directly as pupae. 
These have long spreading legs, and resemble young 
spiders in appearance. 

Komarns, the genus which includes the 
Lobster (q.v.). 

Homberg Phosphorus, a fused mass of 
calcium chloride, CaCl 2 . If exposed to sunlight, it 
acquires the property of appearing luminous in the 
dark, and was called by the above name in honour 
of the first observer of this fact. 

Homburg, or Homburg von deb Hohe, a 
Prussian town in the province of Hesse-Nassan, 
nine miles N.N.W. of Frankfort. It is a favourite 
health-resort, owing to its five saline and chalybeate 
springs, which are very efficacious in cases of 
dyspepsia, gout, rheumatism, skin diseases, and 
other complaints. 

Home, Daniel Dunglas (1833-86), a cele- 
brated spiritualist, was born near Edinburgh. After 
making several distinguished converts in America, 
whither he had been taken at the age of nine, he 
came to London in 1855, and held stance* which 
were patronised by Lord Brougham, Sir David 
Brewster, and other men eminent in politics, 
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letters, and science. During the next seventeen 
years he continued to display his skill in England, 
France, and Italy (where, in 1855, he became a 
Roman Catholic), but be was not a professional 
medium, and received no payment for his exhibi- 
tions. He died in Switzerland. 

Home, JOHN (1722-1808), Scottish dramatist, 
was born at Leith and educated at Edinburgh 
University. In 1745, although already a proba- 
tioner of the Kirk, he joined the royal army as a 
volunteer, and after the Jacobite victory at Falkirk 
was imprisoned in Doune Castle, from which he 
effected his escape. In 1747 he was appointed 
minister of Athelstaneford in East Lothian. His 
tragedy of Douglas was acted at Edinburgh amidst 
much enthusiasm in 1756, and, on its production 
at Covent Garden in the following year, won the 
approbation of Gray, Sheridan, and Hume. Home 
now resigned his living and came to London, where 
he continued to write for the stage. He was ap- 
pointed private secretary to the Earl of Bute, and 
in 1760 received a royal pension of £300. In 1779 
he settled in Edinburgh. His History of the Re- 
bellion of 1745 was published in 1802. 

Homer. The earliest monuments of Greek 
literature are two epic poems, the Iliad and the 
Odyssey, which, up to a recent period, were univer- 
sally ascribed to a single author named Homer. 

Date , Place , and Circumstances of their Composi- 
tion . The earliest known attempt to fix the date 
of Homer is that of Herodotus, who supposed him 
to have lived about 400 years before his own time, 
i.e. about 850 B.c. Later writers generally placed 
him a century or two centuries earlier. When Asia 
Minor had become the centre of Ionic culture, 
various cities on the east side of the Mgssnn laid 
claim to Homer, but in the Homeric poems this 
region is still peopled by non-Hellenic races. The 
various “ lives ” of Homer are not older than the 
2nd century A. D., and have no biographical value. 
Recourse must thus be had to the evidence furnished 
by the poems themselves. This is mainly of two 
kinds (1) historical and geographical, (2) linguistic. 
(1) The political and social institutions of the 
Homeric Achaeans, their moral and religious ideas, 
art, industries, and military tactics, all point to a 
period earlier than the Dorian invasion, which is. 
supposed to have taken place about 1100 or 1000 
B.o. This conclusion is borne out by the latest 
excavations in Greece, Egypt, and elsewhere, 
which often illustrate passages in the Iliad and 
Odyssey and throw fresh light on their probable 
date. Many scholars now think that Homer may 
have lived in the 12th or 11th century B.c. (2) The 
dialect in which Homer writes is Old Ionic, with 
a considerable admixture of archaic forms, which 
otherwise appear only in iEolic and Doric. The 
differences between the Ionic of Homer and that 
of Herodotus and the earliest Attic writers shows 
that there must have been a long interval be- 
tween the two periods. As the “Epic dialect” 
is likewise employed by the Boeotian Hesiod, it 
had evidently become the recognised language of 
literature, and its use by Homer does not prove 
that he belonged to the Ionio stock. It difficult 


to form any idea as to the personality of the 
author of the Iliad and Odyssey, or the circum- 
stances under which he wrote. He can hardly 
have belonged to the samo class as the rhapsodes 
(“stitchers of songs ”), reciters of epic poetry, who 
in a later age competed at great festivals, such as 
the Panathenasa. No grounds can be adduced for 
supposing that he was a wandering minstrel. The 
most probable view seems to be that, like his own 
Demodoeus, he was a bard residing at a royal 
court, but one whose literary character was more 
distinctly recognised, who exercised higher func- 
tions than the casual entertainment of the royal 
household. 

The Homeric Question, A. sceptical view of the 
authorship of the Iliad and Odyssey grew up 
gradually during the 18th century. One of the 
first to maintain that they were collections of 
loose lays was the Abb6 d’Aubignac, whose Con- 
jectures were published in 1715. The question 
whether Homer could write had already been 
discussed by Casaubon and Perizonius in the 16th 
and 17th centuries. The contrary opinion, bused 
on a passage in Josephus (90 A.D.), was maintained 
by Robert Wood in his Essay on the Original Genius 
and Writings of Homer (i775). The reaction in 
favour of “ nature ” as opposed to “ art ” — i.e . 
to the artificiality of the 1 8tli century —drew the 
attention of literary men to popular and unwritten 
forms of poetry : the border-ballads were assidu- 
ously studied, and the appearance of Macpherson's 
Ossian (1760-65) suggested the notion that the 
Iliad and Odyssey might be compilations of the 
same character. At the same time, the publication 
of the Venice MS. (1788), which brought to light 
the labours of the Alexandrian critics, furnished 
material for a critical examination of the Homeric 
text. The original purpose of Wolf’s Prolegomena 
(1795) was to ascertain the extent to which the 
Homeric poems, as we now possess them, have re- 
tained their integrity of form. But he was soon 
led to discuss the larger issues involved, and in 
doing so he displayed a thoroughly sceptical spirit. 
The Homeric question is extremely intricate ; it 
will bo possible only to indicate briefly the main 
points in Wolfs arguments and the answers they 
have received from modern critics. Wolf main- 
tains that (1) writing was unknown during the 
period assigned to Homer. But it is incredible 
that a complete epic like the Iliad or Odyssey 
should have been produced without its aid (2) 
They must therefore have consisted originally of 
independent lays, which were handed down orally. 
The means of transmission is found in the rhapso- 
des, mentioned by ancient authors. The Homeridae 
are described as a school of rhapsodes charged 
with the preservation of the Homeric poems. 
Wolf maintains that the rhapsodes altered and 
extended the older lays, thus producing a cycle of 
poetry which dealt with the siege of Troy and the 
story of Odysseus. (3) The “ Voice of Antiquity ” 
is unanimous in asserting that the lays were 
collected and written down by the command of 
Pisistratus, Tyrant of Athens, in the 6th century 
b.o. (4) Their form, however, was not thereby 
settled, for numerous changes were introduced by 
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the diashcuasts, or literary “ polishers ” of the next 
generation. (5) As MSS. multiplied, various read- 
ings arose, and amongst these the Alexandrian 
critics selected those which accorded best with 
their canons of literary criticism. At the same 
time they excised passages repugnant to their 
taste and welded the remainder into an organic 
whole. Thus it is to the grammarians Aristophanes 
and Aristarchus that we owe the Iliad and Odyssey 
in their present form. The progress of criticism 
and archaeological research have brought discredit 
on the speculations of Wolf. His arguments are 
now met by the following contentions : (1) The 
Greeks early came into contact with the Phoeni- 
cians, who possessed an alphabet at a very remote 
period. The gradual changes observable in the 
oldest Greek inscriptions, which belong to the 7th 
and 6th centuries B.O., authorise the belief that 
the introduction of the Phoenician alphabet took 
place at a much earlier date. It is unreasonable 
to suppose with Wolf that, when known, its use 
was confined to brief inscriptions. He is wrong in 
supposing that the Greeks possessed no materials 
available for a lengthy composition, and it is more 
probable that the didactic poems of Hesiod and 
contemporary works of a like character were 
written than that writing came into use with the 
growth of a prose literature in the 6th century. 
Finally in the Iliad itself Bellerophon carries a 
missive which may possibly have been a written 
letter. (2) Our knowledge of the rhapsodes is too 
slight to support the theory of Wolf. Colleges 
have existed among various peoples for the purpose 
of transmitting sacred hymns, but we cannot sup- 
pose that the “ lays ” possessed this sacred character. 
It is doubtful whether the Homeridae of Chios had 
anything to do with Homer, while, on the other 
hand, the word is used by Attic writers to denote 
all “ who busy themselves with Homer,” and not 
any particular guild or clan. Whether the rhapsodes 
composed the greater part of the Iliad and Odyssey 
themselves, as Wolf assumes, or merely handed them 
on to their successors, it is inconceivable that there 
ever existed an indefinite number of great poets 
who all wrote on the same theme in exactly the 
same style. (4) The “Voice of all Antiquity” 
consists of vague statements by Cicero, Pausanias, 
and later writers, and, moreover, they do not assert 
that he committed the poems to writing, but merely 
that he “ collected ” or “ arranged " the “ books of 
Homer ” or “ the separate songs.” The same, or a 
similar task is ascribed on equally good authority 
to Solon, Hipparchus, and others. The tradition 
in its various forms has been traced to a literary 
exercise in the form of an epigram, which is 
certainly not older than the Alexandrian period. 
(4) The diasheuasts were not literary “ polishers,” 
but interpolators of fictitious lines. The corrup- 
tions they introduced into the Homeric and other 
texts do not, however, seem to have been very ex- 
tensive. (5) The scholia show that the differences 
between the MSS. were insignificant, and such 
knowledge as we possess concerning Aristarchus 
and his predecessors favours the view that they 
exercised extreme caution in their selection of 
readings and earnestly strove to recover the 


genuine text. Wolfs speculations were carried 
further, though on somewhat different lines, by 
Gottfried Hermann (1832, 1840) and Lachmann 
(1837, 1841). 

The “ Separators .” Two ancient grammarians 
who noticed a few trifling points in which the 
Iliad and Odyssey differed, rashly asserted that 
they were not written by the same author. They 
became known as Chorizontes , or “separators.” 
Modern scholars have observed discrepancies of a 
more serious kind. To say nothing of divergences 
in mythology and legendary lore, the latter extend- 
ing to the tale of Troy itself, the Odyssey shows a 
decided advance in moral sentiment and the views 
entertained of the relations between gods and men. 
The question remains whether these differences are 
sufficient to outweigh the uniformity of style 
which characterises the two poems. The ablest 
recent defence of Homer against the attacks of 
Wolf and his followers is Mr. Andrew Lang’s 
scholarly work Homer and the Epic (1893). 

Homily (Greek, “ intercourse ”) was sometimes 
used to denote the instruction which a philosopher 
gave his followers in a colloquial form. It was 
adopted by the early Church in the sense of a 
practical exposition of some passage of Scripture, 
always more or less homely in character. The use 
of homilies may have been derived from the Jewish 
practice of expounding the Law and Prophets in 
the synagogue ( cf Acts xiii. 14-48, xvii. 2; Luke 
iv. 16-22). Originally the sermon (logos) differed 
from the homily as a discourse does from a com- 
mentary. In process of time it became customary 
to draw up collections of homilies by well-known 
writers for the use of those who were too ignorant 
or idle to prepare them for themselves. The use 
of specially -prepared volumes of this kind is pre- 
scribed by the Prayer Book in accordance with the 
ordinances of 1547 and 1559. It is to these par- 
ticular homilies, now seldom if ever used, that the 
name has become confined. 

Homo-catechol, or Homopyro-catechin, 
C 7 H 8 (Xj, is a benzene derivative consisting of 
dioxytolnene , C 6 H 3 (CH s )(OH) 2 . It is a syrupy 
liquid which is coloured green by chloride of iron. 
It is closely related to creosol [Creosote], which is 
derived from it by the replacement of one hydrogen 
atom by the group CH S . 

Homocercal. [Fishes, vol. iv. p. 305.] 

Homocoela, a division of the calcareous 
sponges, including those in which the gastric 
cavity is lined throughout by collar cells. It in- 
cludes the Ascones, Homoderma (q.v.), etc. 

Homoderma, a remarkable calcareous sponge 
which grows from a tubular stolon or horizontal 
stem. 

Homoeopathy, derived from two Greek words, 
homows, “like,” and pathos, “a disease.” The 
idea that diseases can be cured by the administra- 
tion in appropriate doses of drugs which, when 
given to healthy persons in other doses, produce 
the disease or a morbid condition resembling the 
disease, is one which dates from the very earliest 
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days of the history of medicine. The notion that 
like cures like is based upon the undoubted fact 
that certain drugs produce widely differing results 
when administered in different doses. Tims digi- 
talis when given in small quantities slows the 
pulse, while the same drug administered in large 
quantities produces the reverse effect. Again, the 
contrast in the effects produced by minute and by 
more considerable quantities of opium or alcohol 
upon the nerve centres may be cited as a case in 
point, and several other examples might be given. 
Early in the present century the doctrine embodied 
in the phrase “ similia similibus eurantur ” was 
made popular by a German physician, Hahnemann. 
The system of treatment introduced by him was 
based upon the assumption that the principle like 
cures like was capable of a wide general applica- 
tion, and he was led to a belief in the efficacy of 
extremely minute doses of drugs in the cure of 
disease. A homoeopathic pharmacopoeia soon ob- 
tained a definite form, and schools of homoeopathy 
acquired some celebrity in many parts of the world. 
The doctrine of infinitesimal doses, which was 
pushed to an extreme by Hahnemann, has been 
considerably modified by his successors, and the 
progress of knowledge with respect to the action 
of drugs has shown that Hahnemann's fundamental 
principle is by no means capable of being applied 
in the indiscriminate way which he advocated. 
While we recognise the absurdity of many of 
Hahnemann’s notions, it must be admitted that he 
did something to stimulate the study of thera- 
peutics, and it is claimed by homoeopathists that 
their practice has been the means of demonstrating 
the usefulness of certain drugs, the merits of which 
would otherwise have been overlooked. In Ger- 
many and England homoeopathy does not appear 
to be making much progress, but in the United 
States it still enjoys considerable popularity. 

Homogeneity. This is a term of much general 
importance in physics. A substance is homogeneous 
when at all points the properties are exactly the 
same. Two equal cubes cut from different portions 
of the substance, with their corresponding edges 
parallel, would be identical in properties, and could 
conceivably be interchanged without altering the 
properties of the mass. Among homogeneous sub- 
stances may be mentioned glass, water, rock-crystal,, 
and gold. Such are further subdivided into iso- 
tropic and ceolotropic substances. The former have 
the properties exactly the same in all directions ; 
the above cubes could be interchanged in any new 
positions. Glass and water are isotropic. ASolo- 
tropic substances have the properties at any two 
points exactly the same in corresponding directions ; 
the cubes must be interchanged in such a way as 
will not alter the aspects of their faces. Rock- 
crystal, selenite, and most other crystalline sub- 
stances are examples of leolotropic bodies. 

Homogeneous Atmosphere is a conception 
of some utility. A uniform and homogeneous 
atmosphere of height about 26,000 feet, and of 
density throughout equivalent to the present density 
of the actual atmosphere at the earth’s surface, 
would give a pressure equal to the actually-existing 


pressure. Such a state of things does not exist, the 
air reaching to a far greater height and diminishing 
continuously in density on account of the smaller 
pressure bearing upon it as the height is increased. 

Homogeneous Light means light of one 
definite colour only, due to vibrations of one 
frequency. It is impossible to get pure homo- 
geneous light, but it may be approached very closely 
with the sodium flame, the constituents of which 
are two colours in the yellow portion of the 
spectrum, very nearly of the same frequency. Mixed 
light may be rendered more nearly homogeneous 
by filtering away certain of its various ingredients 
by passing the light through some medium that 
will only transmit certain colours. 

Homologous, a term used in zoology to signify 
that the two organs resemble one another in origin. 
Thus the wing of a bird and the arm of a man are 
homologous. Whereas the wings of a butterfly are 
analogous, and not homologous to that of a bird. 

Homologous Series. Amongst organic 
compounds a number of series of compounds occur 
in which each member differs from the preceding 
by the group OH 2 . These compounds are then 
said to form a hontobgovs series. As examples 
may be instanced: the hydrocarbons known as 
paraffins, CH 4 , C a H 6 , C S H 8 , etc. ; th c alcohols, CH 4 0, 
C a H 8 0, C 8 H 8 0, etc. ; the fatty acids, CO.JIg, 0 2 H 4 0 fl , 
C 3 H a 0 2 , etc. A very large number of "such series 
exist, and in all cases the members of the same 
series possess the same characteristic properties, 
and in their chemical behaviour closely resemble 
one another. A large number of chemical equa- 
tions can thus be made general— ix. applying to a 
whole series of compounds, and not to one single 
body only. The equation — 

3C n H 2w+2 0 + PCl 3 = 3C„H|, l+ iCl + P(OH) 8 , 
representing the formation of a chloride from an 
alcohol, is such a general equation. With this 
general similarity, too, there is a regular variation 
in properties as the series is ascended. Thus the 
boiling-points rise regularly, those of the first 
four alcohols being 06°, 78°, 98°, 117°, while in 
other series a similar variation is noticed. 

Homoptera, the division of Rhynchota (q.v.) 
which includes all those in which the anterior 
pairs of wings are of the same texture throughout, as 
in the Cicadidrc, Lantern Flies, Plant Lice ( Aphides ), 
Scale Insects ( Coccidw ), etc. The last oJ ihese 
is of great economic value, as the dried females of 
one species ( Coccus cacti ) forms cochineal, while 
another (C. lacca ) yields shellac. As a rule, the 
members of this group are small and inconspicuous, 
but a few of the Membracidcc are fairly large, and 
resemble butterflies in general aspect. 

Homotaads, a similarity in the general suc- 
cession of organic types in widely-separated 
regions, indicating that the strata containing these 
types have been deposited during the same relative 
periods in the geological series. 

Honduras, a republic of Central America, 
extending over about 46,600 square miles, and 
bounded by the Bay of Hondurao and the 
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Caribbean Sea on the N. and N.E., Guatemala on 
the W., and San Salvador and Nicaragua on the 
S. and S.E. It has a coast-line of 400 miles on the 
N. and 50 miles on the S., skirting the Gulf of 
Fonseca, between San Salvador and Nicaragua. 
The mean latitude is 14° 35' N., longitude 86° 18' W. 
The country along the' sea-shore is swampy and 
malarious, but in the interior the surface consists 
of a succession of plateaux, and here the climate is 
very moderate. The Cordilleras cross the state in a 
series of almost parallel ranges, running from N.W. 
to S.E. ; in many places the level surface between 
them becomes hollowed out into rich and well- 
watered valleys. Honduras was discovered by 
Columbus in 1502, and is said to owe its name 
(which in Spanish means “depths ”) to the difficulty 
lie experienced in finding a place where he could 
anchor. There are numerous pyramids and other 
traces of the original inhabitants. The people of 
Honduras rebelled against Spain in 1821, and, after 
a temporary union with the other countries of 
Central America, formed themselves into a separate 
state in 1839. Since that time there have been 
several wars and revolutions. Honduras is now 
governed by a President and Congress, elected by 
popular vote for four years. Religious liberty is 
guaranteed by the Constitution, but Roman Catho- 
licism is the prevailing religion. Education is free, 
compulsory from seven to fifteen years of age, and 
entirely secular. The country is burdened with 
a heavy debt, mainly owing to the vast sums 
expended in the construction of an inter-oceanic 
railway and other public works. Agriculture is 
followed extensively, and, owing to the wide tracts 
of good pasture-land, cattle-rearing is a profitable 
branch of industry. Honduras is exceptionally rich 
in mineral products: gold, silver, iron, copper, 
platinum, mercury, antimony, zinc, and tin abound, 
and opals, emeralds, and other precious stones are 
found in largo quantities ; the former especially 
are famed for their beauty. It is only recently, 
however, that much has been done to develop the 
mineral wealth of the country, and this has been 
mainly due to the efforts of North American and 
other foreign companies. Most of the trade of 
Honduras is carried on with the United States, the 
chief exports being cattle, fruits, cotton, sugar, 
timber, indiarubber, and indigo. 

Hone, William (1780-1842), writer and book- 
seller, was born at Bath, and received from his 
father a severely religious training. During his 
residence in London and the neighbourhood, as an 
attorney’s clerk (1790-1800), he abandoned the 
orthodox principles of his youth for those of the 
London Corresponding Society. In 1800 he set up 
as a bookseller in London, but he failed several 
times, nor did his name become generally known 
until he started the Reformer's Register (1817), a 
weekly periodical, in which he exhibited his talent 
for parody and lampoon. At the close of the same 
year he was prosecuted by the Attorney-General for 
publishing three politioal tracts — The Late John 
Wilkes's Catechism , The Sinecurist's Creed , and 
The Political Litany , a parody on parts of * the 
Church Service, with illustrations by Cruikshank. 


The able manner in which he conducted his defence 
led to his acquittal on all three counts. In 1819 
appeared his Politioal House that Jack Built , but he 
subsequently abandoned politics for antiquarian 
research, publishing his Beery Ray Book (1828), 
Table Book (1827-28), and Year Book (1839), which 
abound in curious information. Towards the close 
of his life he became a pious member of a Dissenting 
congregation. Throughout his whole life Hone was 
never free from pecuniary embarrassment. 

Honey is the saccharine liquid which is secreted 
by the honey-bee and certain other insects of the 
same genus. By these it is obtained from the 
nectaries of flowers, and deposited in the honey- 
comb. It varies somewhat in colour, consistency, 
and flavour, according to the different plants from 
which the bees obtained the supply. It consists of 
a mixture of different sugars known as glucoses 
(q.v.), with small quantities of cane sugar and 
non-saccharine material, while it usually contains 
water to the extent of about 25 per cent. The 
purest honey is known as “virgin honey,” and is 
a clear yellowish liquid of density 1-44, which does 
not alter in the dark but slowly thickens and solidi- 
fies if exposed to light. Honey comes into commerce 
either in the comb, or as run honey , i.e. separated 
from the wax cells of the comb, either by heat, 
pressure, or other means. It is frequently adulter- 
ated with the mixture of starch and grape sugar, 
usually obtained from potato starch by the action 
of dilute acid. It has been known since very early 
times, and before the introduction of sugar was of 
much greater importance than at present. It is used 
in the preparation of sweetmeats, in dietary dainties, 
and in medicinal preparations, for which latter 
purposes it is always purified by warming and 
straining through flannel. 

Honey Buzzard (Pemis apivora ), called 
also the Bee Kite or Wasp Kite, a European bird, 
owing its latter names to its habit of taking the 
larvae from the nests of bees and wasps — the first 
being apparently erroneous and having affinities with 
both kites and buzzards. The general coloration is 
brown, and the under surface is sometimes spotted 
with white. The food consists principally of wasp- 
grubs, though other larvae and small animals are 
eaten. The Crested Honey Buzzard (P. cristatus) is 
a native of India. 

Honey-eater, Honey-sucker, any bird of 
the Passerine family Meliphagidae, confined to the 
Australian region, and characterised by their long, 
slender, curved bill and extensile tongue, ending 
in a bundle of filaments. There are twenty-three 
genera, with nearly two hundred species, living 
chiefly on nectar and insects. One of the best- 
known species is the Warty-faced Honey-eater (de- 
scribed by Gould), with brilliant black and yellow 
plumage. Prosthemadera noece-zealandice, about the 
size of a blackbird, with black plumage of metallic 
lustre, is a member of this family. The natives call 
it Tui, and Europeans the Parson-bird, from a tuft 
of white feathers on each side of the throat. 

Honey-guide (Indicator), any bird of the 
genus Indicator , constituting the family Indicator* 
ida, with affinities to the woodpeckers and barbets. 
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There are eleven species (some of them parasitic) 
from the Oriental and Ethiopian regions. They 
are of sober plumage, feeding on bees and some- 
times on small birds. Their popular and generic 
names are due to the belief that they guide men to 
the nests of wild bees by a peculiar cry. The 
evidence for this belief seems conclusive. 

Honeysuckle, the name applied in England 
to the genus Lonicera , of which there are three 
indigenous species. They are shrubs with simple, 
opposite leaves, a small five-toothed calyx, a mono- 
symmetric bi-labiate corolla with reflexed lobes, 
four in the posterior and one forming the anterior 
lip, five stamens and a baccate fruit. L. Pericly - 
minum is the common Honeysuokle, the Woodbine 
of Shakespeare, the twisted Eglantine of Milton 
and Tennyson. Other species are L. Caprifolium 
and L. Xylostcwm. j 

Hongkong, an island in the south of China, 
which became a British possession in 1842, in 
accordance with the Treaty of Nanking. It is about 
90 miles S, by E. of Canton, and has an area of 29 
square miles, consisting for the most part of barren 
and desolate rocks, which rise in a precipitous ridge 
to a height of 1,800 feet. The direction in which 
it lies is from N.W. to S.E., and between it and the 
mainland the Straits of Ly-u-mun expand into a 
magnificent harbour, extending over ten square 
miles. Opposite the eastern extremity of the island 
is the peninsula of Kowloon, the southern portion 
of which is now included in the colony. Hongkong 
is the chief mart in the south of China, and oue of 
the most important commercial towns in Eastern 
Asia. The principal import is opium, the chief 
exports tea and silk. There is also a considerable 
trade in cotton, sugar, flour, rice, woollens, earthen- 
ware, etc. The manufactures include sugar, rum, 
ropes, and shipping stores. The mean annual 
temperature is 75° F., and during the greater part 
of the year the climate is tolerably healthy. _ The 
government is carried on by a governor appointed 
by the Crown, in conjunction with an Executive and 
a Legislative Council. The island is one of the 
stations of His Majesty’s fleet. Victoria, the capital, 
is picturesquely situated on the north side of the 
island on the hills overlooking the harbour. 

Honolulu, the capital of the Hawaii or Sand- 
wich IslandsTIs situated on the southern coast of 
the island of Oahn. The convenience of the harbour 
— a lagoon about a mile in length, enclosed by a 
coral reef, which lies on one side an opening about 
BOO feet wide — caused it to be visited in the first 
instance by whalers, and subsequently by ocean 
steamers and traders, who here have the oppor- 
tunity of obtaining water and stores. It has now 
become a commercial centre of some importance, 
the trade being mainly carried on by foreigners, 
especially Americans. The town is situated above 
the harbour, on a plain formed of coral, at the 
opening of a valley which descends from the moun- 
tains in the interior. It contains some handsome 
public buildings and many private houses in the 
European style, interspersed with gardens and 
orchards. The climate if dry, but very pleasant. 


Honoring, Flavius (884-423), succeeded bis 
father Theodosius as Emperor of the West, while 
the eastern half of the empire fell to the share of 
his brother Arcadius. The attacks of the northern 
races were at first warded off by Stilicho (q.v.), but 
after his murder in 408 Hume was besieged and 
taken by the Visigoth Alaric (410). During the 
remainder of the reign there were frequent and 
manifold signs of the disruption which was soon to 
culminate in the Ostrogothic conquest. 

Ho&orilUB X. (d. 638) became Bishop of Rome 
in 625 in succession to Boniface V. In consequence 
of his wavering attitude during the Monotheiite 
controversy he was denounced as a heretic at the 
Council of Constantinople (680). 

Honthorst, Gebhabd van, called “ Gerardo 
dalle Notti ” (1590-1656), Dutch painter, horn at 
Utrecht, studied at Rome, where he was much 
influenced by the paintings of Caravaggio. He 
came to England in 1620, and again in 1628, and 
was patronised by Charles I. He excelled in 
depicting night scenes, generally illumined by the 
light of torches or candles. 

Hood. The academical hood, originally a variety 
of the monk’s cowl, is worn by members of univer- 
sities and of colleges which possess the right of 
conferring degrees. The material and colour of 
the hood denote the university and degree of the 
wearer. Hoods are also worn by “ literates " or 
clergy of the Church of England not members of a 
university, and several Anglican theological colleges 
have distinctive hoods. 

Hood, the surname of a most distinguished 
family of naval officers, of whom the most cele- 
brated are I Sir Samuel, first Viscount Hood, who 
was born in 1724, and became a commander in 1754, 
and a captain in 1756. In command of the Antelope, 
50, he drove ashore the Aquilm , 50, in 3757, and in 
command of the Vestal in 1759 he captured the 
Bellone. In April, 1781, he engaged the French off 
Martinique, in September following he was second 
in command in the action off the Chesapeake, and 
in 1782 he repulsed De Grasse at St. Kitts. In 
1782 also, as second in command under Rodney, he 
took part in the total defeat of the French in the 
West Indies, and was in consequence raised to the 
Irish peerage. In 1787 he became a vice-admiral, 
and in 1793 was made coinmandcr-in-ohief in the 
Mediterranean, where he took possession of 'ioulon 
and the large fleet lying there, reduced Corsica, and 
performed other great services. He became an 
admiral in 1794, and died in 1816. 

Sib Samuel, a cousin of the above, was bom in 
1762, commanded the B&nard in the action of April 
12th, 1782, and was posted in 1784. He served in 
the reduction of Corsica, and was with Nelson at 
Teneriffe and at the Nile. In 1799 he expelled the 
French from Naples ; in 1801 he commanded the 
Venerable, 74, in Sir James Saumarez’s actions; 
and in 1803, as commodore in the West Indies, won 
a K.B. for the capture of Demcrara, Essequibo, and 
Berbice. In 1807 he took possession of Madeira, 
and in 1808 he effected the destruction of the 
Russian Seeolod, 74. He died in 1814. 
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Abthub William Acland, grandson of Captain 
Alexander Hood, killed in command of the Mars , 
was born in 1824, served in the China War in 1857, 
was director of naval ordnance in 1869-74, and a 
Lord of the Admiralty in 1877-79, 1885-86, and 
1886-89, and, after having retired as an admiral, 
was raised to the peerage in 1892 as Lord Hood of 
Avalon ; so that the family possesses the unique 
honour of having gained three naval peerages. 

Hood, Thomas (1799-1845), poet and humorist, 
was the son of a London publisher. He was born 
in the Poultry, and was placed at the age of thirteen 
in a merchant's counting-house; but his health 
failing him, he was sent to his father’s relations in 
Dundee, with whom ho remained from 1815 to 1818. 
On his return to London he was apprenticed to his 
uncle, the engraver Sands, and afterwards to Le 
Keux, but this profession he was compelled to 
relinquish through ill-health. In 1821 he became 
sub-editor of the London Magazine , and through it 
formed the acquaintance of Charles Lamb, De 
Quincey, Hazlitt, and other eminent men of letters. 
Another colleague on the Jjondon Magazine was 
John Hamilton Reynolds, whose sister he married 
in 1824, and in conjunction with whom he wrote 
Odes amd Addresses to Great People (1825). It was 
soon followed by the two series of Whims and 
Oddities (1826-27), as well as by The Plea of the 
Midsummer Fairies (1827) and other poems. For 
one year (1829-30) he edited the Gem, in which 
appeared several noteworthy poems, including some 
of Tennyson’s and his own Dream of Eugene Aram . 
But— partly, perhaps, owing to the stress of poverty 
— he was induced to cultivate the humorous rather 
than the poetic side of his genius, and in 1830 he 
started the Comic Annual. Towards the end of 
1834 his pecuniary embarrassments, which had 
become more pressing through the failure of a firm 
with which he was connected, forced him to remove 
to the Continent, but not before he had done his 
utmost to satisfy his creditors. During his stay at 
Coblentz (1835-37) and Ostend (1837-40) he was 
engaged, notwithstanding his constant ill-health, in 
the attempt to repay the money lent him by his 
publishers by means of his literary productions. To 
this period belong Hood's Own and Up the llhinc. 
Soon after his return to England in 1840 he settled 
at Finchley, where he remained until his death. 
From 1841 to 1843 he was editor of the New 
Monthly Magazine , in which appeared the charac- 
teristic effusion entitled Miss Kilmansegg. His 
pathetic lyric The Song of the Shirt was published 
in the Christmas number of Punch for 1843. In 
1844 he started Hoods Magazine , but his shattered 
health broke down completely under the strain of 
overwork, and before the end of the year he became 
too weak to leave his bed. He died in the following 
May. His last days were cheered by the knowledge 
that a pension recently granted him by Sir Robert 
Peel would be continued to his widow. The range 
of Hood’s literary gifts was extremely wide. With 
a fascinating wit and extraordinary skill in playing 
upon words, he united a rich humour and a rare 
power of exciting the deeper emotions through his 
keen sympathy with human frailty and suffering. 


The last quality is especially conspicuous in his 
Bridge of Sighs and Song of the Shirt. It is perhaps 
owing to the strong hold his humorous and pathetic 
writings have taken of the English people that his 
more purely imaginative work— such as his poem 
of Hero ana Lea/nder — is now so little remembered. 

Hooghly. 1. The most westerly of the branches 
into which the Ganges divides itself as it approaches 
its mouth, is formed by the union of the Bhagruttee 
and the Jellinghee. Reckoning from a point 64 
miles above Calcutta, it has a course of about 145 
miles to the Bay of Bengal. It often becomes 
silted up, and much loss is sometimes caused by the 
moving banks and quicksands. The bore is said 
sometimes to reach the height of 15 feet. 2. A 
town on the river Hooghly, 27 miles north of Cal- 
cutta. It has a college for the study of English 
and Asiatic literature. 

Hook, Theodore Edward (1788-1841), wit and 
novelist, was the son of James Hook, a musical 
composer. He was born in London, and educated 
at Harrow and Oxford. His Soldier's Return , a 
comic opera, acted when he was only sixteen, was 
followed by numerous melodramas and farces, which 
appeared in quick succession. At the same time he 
became a general favourite in London society owing 
to his wit and gaiety and his power of repartee and 
of improvisation in verse and music. In 1813 he 
was appointed accountant-general and treasurer 
of the Mauritius, but in consequence of the dis- 
covery of a deficiency of 62,000 dollars he was 
summoned home in 1818. As he was unable to give 
any account of the money, he was held responsible 
for its loss, and was imprisoned in the King’s Bench 
from 1823 to 1825. In 1820 he became editor of 
John Bull , a Tory journal, which he conducted with 
much skill, though not always with very good taste. 
His novels — Sayings and Doings (a series of nine 
published in 1826-29), Maxwell (1830), Gilbert 
Gurney (1836), etc. — were all of them realistic 
representations of actual characters and events. 
He also wrote a Life of Sir David Baird (1832), 
and recast the Memoirs of Michael Kelly. 

Kook, Walter Farquhar (1798-1875), the 
nephew of Theodore Hook, was educated at Win- 
chester and Oxford. He was vicar of Leeds from 
1837 to 1859, when he became Dean of Chichester. 
Dean Hook belonged to the High Church party, and 
gave his support to the earlier numbers of the 
Tracts for the Times , but abandoned the movement 
when it seemed to him to show a Romanising ten- 
dency. He wrote Lives of the Archbishops of Canter - 
bury (1860-76), a Church Dictionary (1842), etc. 

Hookah, a kind of tobacco-pipe, used in Arabia, 
Turkey, India, and other Eastern countries, in which 
a water-bottle is introduced at the lower extremity 
of a long flexible stem, between it and the bowl. 
The smoke is cooled by passing through the water. 
Hookahs are often elaborately decorated. 

Hooke, Robert (1635-1703), natural philo- 
sopher, was born at Freshwater in the Isle of 
Wight, and received his education at Westminster 
and Cambridge. He was appointed curator of 
experiments to the Royal Society in 1 662, and 
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professor of geometry in Gresham College in 1665, 
and acted as secretary to the Royal Society from 
1677 to 1682. Hooke possessed extraordinary 
mechanical skill, and was remarkably quick in dis- 
cerning general principles, even when aided by 
very slender evidence. He to some extent anti- 
cipated Newton’s theory of gravitation and other 
discoveries in natural philosophy, and made im- 
provements in the microscope, telescope, and quad- 
rant. His chief work was his Micrographia (1665). 

Hooker, Joskph (1814-79), an American 
general, born in Massachusetts, was educated at 
West Point, and served with distinction in the 
Mexican War. After living for eight years in 
retirement he joined the Northern army in 1861, 
and was placed in command of a body of volunteers. 
In the Peninsular campaign he displayed con- 
spicuous courage, earning for himself the title of 
“ Fighting Joe.” In January, 1863, he was ap- 
pointed commander of the army of the Potomac ; 
but, over-estimating the forces at his command, he 
made a rash attack on the Confederate troops 
under Lee and Jackson, and was defeated in two 
engagements near Cliancellorsville (May 2- 3). In 
consequence of his ill-success he was deprived of 
his command, but he distinguished himself on 
several subsequent occasions, and in 1865 was pro- 
moted to the rank of major-general. He retired 
from the army in 1868. 

Hooker, Richard (1554-1600), author of the 
Ecclesiastical Polity (“the judicious Hooker”), was 
born in 1554. Bishop Jewel furnished him with the 
means of proceeding from Exeter grammar school to 
Oxford, where he entered Corpus Christi College in 
1568. After Jewel’s death in 1571 Hooker found a 
new patron in Edwin Sandys, Bishop of London, 
afterwards Archbishop of York, who placed his son 
under his charge. This youth and another pupil, 
George Cranmer, great-nephew of Archbishop Cran- 
mer, always remained Hooker’s chief friends. In 
1581, soon after taking orders, he was appointed to 
preach the sermon at St. Paul’s Cross. Whilst in 
London he lodged with a Mrs. Churchman, wife of a 
linendraper, who seems to have inveigled him into a 
marriage with her unprepossessing daughter. After 
holding for a short time the living of Drayton- 
Beauchamp in Buckinghamshire, Hooker was, 
through Whitgift’s influence, appointed Master of* 
the Temple in 1585 in preference to the under- 
reader Walter Travers. Travers, who was an ex- 
treme Calvinist, thought it incumbent on him to 
impugn the new Master’s views in his own dis- 
courses, and a keen controversy ensued between 
them. This dispute led Hooker to inquire more 
carefully into the principles of Church government, 
and the result was his famous work, The Laws of 
Ecclesiastical Polity. In order to afford him more 
leisure for pursuing his studies he was, in 1591, 
appointed to the living of Boscombe in Wiltshire, 
whence he removed to Bishopsbourne, near Canter- 
bury, in 1595. Here he died, and his body rests in 
the parish church. The general aim of the 
Ecclesiastical Polity is to furnish a philosophical 
basis for the Elizabethan system of Church govern- 
ment. Hence the author is led to inquire into the 


nature of law in general, and to examine the 
souioes hum which it derives its binding force. 
This he does in a manner which is alike remarkable 
for the dignity and eloquence of the language, the 
severe precision of the argument., and the profound 
knowledge and philosophical insight which the 
writer displavs. The best, edition of the work is 
that of Keble (revised edition, 1888). Hooker’s 
simple life and modest character are charmingly 
described in the biography of Izaak Walton, first 
published in 1665. 

Hooker, Sir William Jackson, F.R.S., 
LL.D. (1785-1865), botanist, was born at Norwich. 
In early life he made scientific expeditions to Ice- 
land (1809), and to France, Switzerland, and 
Northern Italy (1814). In 1815 he settled at 
Halesworth in Suffolk, whence he removed in 1820 
to Glasgow as Regius Professor of Botany in the 
university. In 1841 he was appointed Director of 
the Royal Gardens, Kew, and during his tenure of 
the office converted them into a botanical estab- 
lishment which has no rival in the world. His 
published works, which were very numerous, include 
British Junyerviannup (1816), Exotic Flora 
(1823-7), and British Flora (1830-42). His son, 
Sir Joskpii Dalton Hookkr (b. 1817), was 
born at Halesworth and educated at Glasgow. He 
took part in the scientific expedition of Sir James 
Clark Ross (1839-42), and by his observations on 
the flora of the Auckland Islands, New Zealand, 
and Tasmania, afterwards published in Flora 
Antarctica , added greatly to the knowledge of the 
distribution of plants. A popular account of his 
travels in India (1848-51) is given in his Jlmalayan 
Journals (1854), while Flora In diva and other 
botanical works record their scientific results. In 
1855 he became assistant director of Kew Gardens, 
and held the office of director from 1865 to 1885. 
During these years he carried on the work which 
bis father had begun, and under his management 
the gardens have been very greatly improved. As 
President of the British Association in 1868 he 
supported the views of Darwin regarding evolution. 
In 1871 be visited Morocco, and ascended the 
Great Atlas. He was President of the British 
Association from 1873 to 1878. His chief work 
was his Genera Plantarum (1862-76), written in 
conjunction with Mr. George Bentham. 

Hooke’s Law is that for any elastic sub- 
stance that is stretched or compressed under the 
action of some external force, the strain or pro- 
portional extension or compression produced is a 
constant sub-multiple of the stress or intensity of 
the force producing deformation. The law only 
holds within the elastic limit ; if the load is too 
great, a permanent set is the result, the stress is 
not proportional to the strain, and the substance 
when relieved of the stress will not return to its 
original dimensions. If a rod of sectional area a 
and length l be extended by an amount \ on the 
application of a total load W, then the stress or 

load-intensity is the strain is A, and Hooke’s 
a t 

W 

law states that within the elastic limit — — « y 

a t 
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where & is a constant for each elastic material 
employed. It is, for example, about 29,000,000 lbs. 
r square inch for wrought-iron. This quantity 
is known as the modulus of elasticity of the 
material. [Modulus, Elasticity.] 

Hooper, John (d. 1555), English martyr, was 
born in Somersetshire. After leaving Oxford he 
entered a Cistercian monastery at Gloucester, and 
on the dissolution proceeded to London, where he 
became influenced by the writings of Zwingli and 
Bullinger. The Protestant views he now formed 
compelled him to flee to France in 1539, and, with 
but a slight interval, he remained abroad for the 
next ten years, residing at Zurich from 1547 to 
1549. After his return to England he became a 
prominent leader of the advanced Protestant sec- 
tion, and was appointed Bishop of Gloucester in 
1550 and of Worcester in 1552. On the accession 
of Mary he was sent to the Fleet, and after eighteen 
months’ imprisonment tried and convicted of heresy. 
He was burnt at Gloucester, February 9, 1555. 

Hoopoe, any bird of the genus Upupa, with six 
species, constituting the family Upupidao. They 
aro semi-terrestrial birds allied to the Hornbills in 
structure, feeding on insects, and most abundant 
in the Ethiopian region, though they extend into 
Europe and Asia. V. epops , the common Hoopoe, 
was formerly British, but is now only a visitor. 
The male is about a foot long, with finely variegated 
plumage of white, buff, and black, with a very 
large erectile crest. The colours of the female are 
a little less intense than of her mate. The cry of 
the bird (lwo-hoo-hoo) seems to have given it its 
name in most languages. 

Hop ( JIumulus lupulus ), the only representative 
of a genus belonging to the Cannabinaceae, the 
same group as the hemp, is a herbaceous perennial, 
producing annually several twining shoots, often 
15 or 20 feet long. It twines contrarily to the 
hands of a clock, has a very rough surface, and 
bears opposite, stalked, 3- to 5-lobed, coarsely 
serrate leaves, resembling those of the vine, but 
with a rough surface. The male (“ seeders ”) and 
female flowers are on distinct plants, but the latter 
only are cultivated. The female inflorescence is a 
catkin or strobilus, with large bracts, each having 
in its axil two flowers each with a bracteole. The 
ovary and base of the bracts are covered with a 
yellow powder consisting of minute glands con- 
taining wa% and the bitter acid principle lupulin 
(CjjH^Oy), to which hops owe their value. In 
brewing, hops clarify the beer, give it an agreeable 
bitter flavour, and render it capable of being kept 
by checking the acetous fermentation. Hops were 
first systematically grown for market in England 
in the 16th century. They are cultivated chiefly 
in Kent, Sussex, and Herefordshire. 

Hope, Sib Jambs, naval officer, was born in 
1808, and became a captain in 1830. He com- 
manded the Firebrand in the expedition to the 
River Plate in 1844-46, and behaved with conspicu- 
ous gallantry at the battle of Obligado. During 
the Russian War he commanded the Majestic. He 
was made a rear-admiral in 1857, commanded in 


China during the war in 1859-62, obtained a 
K.C.B. for the capture of Pekin, and subsequently 
commanded-in-chief in the West Indies and at 
Portsmouth. He died an Admiral of the Fleet and 
G.C.B. in 1881. 

Hope, Thomas (1770 7-1831), a celebrated 
traveller and virtuoso, author of Household Furni- 
ture (1805) and other works of the same kind. 
His chief contribution to literature, however, was 
a romance entitled Anastatius : or, Memoirs of a 
Modem Greek (1819), which at the time of its 
appearance was supposed to be the work of Lord 
Byron. His son, Alexander James Beresfobd 
Hope (1820-87), a zealous defender of Church insti- 
tutions and chief founder of St. Augustine’s Mission- 
ary College, Canterbury, was Conservative member 
for Cambridge University from 1868 to 1887. 

Hope’s Apparatus is an instrument for 
showing the temperature of greatest density of 
water. It consists simply of a cylinder of water 
around the middle of which there is a belt-shaped 
hollow for the reception of a mixture of snow and 
salt. This mixture produces an intense cold, and 
so causes a lowering of temperature of the middle 
zones of the water in the cylinder. Inserted in 
the top and bottom of the cylinder are thermome- 
ters recording the varying values of top and bottom 
temperatures. The middle regions cooling, the 
water there becomes denser and sinks; we thus 
see the lower thermometer falling. This goes on 
till 4° C. is there reached, after which further cool- 
ing diminishes the density of the water and it rises. 
The result is that the upper thermometer falls to 
4° C. and then lower till freezing-point is reached, 
the lower thermometer remaining at 4° C. till nearly 
all the water in the cylinder is frozen. [Heat.] 

Hopkins, Johns (1795-1873), a native of Mary- 
land, United States, after making a fortune as a 
grocer, founded the Johns Hopkins University in 
Baltimore in 1873. Unlike most other American 
universities, this institution has devoted itself 
specially to forwarding original research and train- 
ing investigators. 

Hopkins, Samuel (1721-1803), American theo- 
logian, was born at Waterbury, Connecticut, and 
educated at Yale College. From 1743 to 1769 he 
was pastor of Housatonnuc in Massachusetts. 
The views expressed in his System of Doctrines 
(1793) differ in some respects from the ordinary 
Calvinistic theology, and have given rise to the 
growth of a separate school, who do not, however, 
form a distinct sect. He also wrote a life of 
Jonathan Edwards. 

Hoploparia, a genus of lobsters (Macrura) 
common in the Chalk and Lower Greensand. Some 
of the species were very large. 

Hoplophorida. [Glyptodon.] 

Hopson, or Hopsonn, Sib Thomas, English 
seaman, bom in 1642 at Bonchurch, Isle of Wight, 
ran away to sea at an early age, and by 1672 found 
himself second lieutenant of the Dreadnought. He 
was made a captain in 1678, served in the York at 
the battle of Beachy Head, and soon afterwards 
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was appointed rear-admiral. With his flag in the 
Breda he was second in command of Sir George 
Rooke’s unfortunate convoy to the Straits. He 
subsequently, as vice-admiral, commanded at the 
blockade of Dunkirk, and, in the second post, in 
Rooke’s expedition to Cadiz and Vigo. At Vigo, in 
the Torbay , he led the van with great gallantry, 
and broke the boom under a frightful Are. His 
ship was so severely mauled that he had to transfer 
his flag to the Monmouth . He died in 1717. It is 
said that Hopson, when a boy, climbed from the 
mainyard of his own ship to the main-topgallant 
mast-head of an enemy’s ship that was in action 
alongside, and hauled down her colours. 

Horace (Quintus Hobatius Flaccus) (05-8 
B.c.), Roman poet, was born near Vcnusia in the south 
of Italy, on December 8th, 65 B.c. From his father 
— a manumitted slave, who had been a tax-collector 
or an auctioneer and had devoted his savings to the 
purchase of a small estate — he received a better 
education than usually fell to the lot of members 
of his class. His studies at Rome were continued 
up to his eighteenth or nineteenth year. He then 
went to Athens to receive instruction in the higher 
branches of philosophy and rhetoric. Whilst at 
Athens, in the latter part of 44 b.c., he joined the 
army of Brutus, who was proprietor of Macedonia 
and had come to the city for the purpose of raising 
troops. He held a high command in the republican 
army at Philippi, and after that disastrous battle 
effected his return to Italy, where he escaped pro- 
scription at the hands of the Triumvirate, but was 
deprived of his property. A small post in the ser- 
vice of the State hardly gave him enough to live 
on, and he turned to literature as a means of 
increasing his income. His earlier productions 
were mostly satires, some directed against the vices 
of society, others against the foibles of individuals, 
and it was not till he began to write lyrics that 
the higher qualities of his genius became manifest. 
He now became the friend of Virgil, by whom he 
was introduced to his patron, the minister Mae- 
cenas (about 38 B.C.). Maecenas’ gift of a farm 
amidst the Sabine hills placed him beyond the 
fear of want, and he was able to give himself up 
to a life of easy conviviality, alternating with 
rural pursuits, which was thoroughly in accord- 
ance with his tastes. By Maecenas he was brought 
to the notice of Augustus, who is said to have 
offered him a position in the royal household, 
which he declined. As the author of the Carmen 
Seculare , written for the celebration of the Secular 
Games in 17 B.c., he occupied a public position of 
a more secure and honourable kind. His death 
took place on November 27 in the year 8 B.c. 

The works of Horace, with the dates assigned to 
them by the best authorities, are — two books of 
Satire*, of which the first appeared in 35, the 
second in 30 B.c. ; the collection of lyrics called 
Epode 8 (about 30 b.c.); four books of Odes, of 
which the first three were published in 19 B.c. ; 
the earlier Epistles , written about the same time ; 
the Carmen Seculare , and the later Epistles , 
including the fragment of literary criticism en- 
titled Are Poetica. 


The qualities which entitle Horace to rank among 
the poets of all time are his wide knowledge of 
men and things, his sympathy with the light and 
shades of life and character, and his exquisite 
literary skill. His artistic gifts are especially con- 
spicuous in his Odes- a form of composition which 
he carried to the highest state of perfection— while 
his Epistles owe their chann to their worldly 
wisdom, their genial humour, and their easy but 
refined familiarity. Horace was an adherent of 
the Epicurean school of philosophy-hc wills him- 
self “a pig of the herd of Epieurus”— which 
taught that life is short and that men should make 
the most of it while they can. But this end is to be 
realised not by giving way to the violence of the 
passions, but by cultivating every innocent enjoy- 
ment, and thus producing a calm and happy temjM>r 
of mind.. Although the gaiety and carelessness 
which mark Horace’s poet ry may at. first sight seem 
somewhat superficial, he by no means disregards 
the deep problems of life and destiny. Occasionally 
he shows a flash of insight into the deeper springs 
of feeling, and through the whole of his poetry 
there runs a note of regret for the shortness of 
life mid the vanity of all human effort. 

Horatii and Curiatii. According to an 
ancient Roman legend, the rival claims of Koine 
and Alba Longa, in the reign of Tullus Hostilius 
(q.v.), were settled by a combat between three 
brothers on each side, the Horatii representing 
Rome and the Curiatii Alba. After two of the 
Horatii had been slain, the survivor vanquished 
each of his antagonists in turn, and thus decided 
the contest in favour of Rome. As he was entering 
Rome on his return he encountered his sister, who 
was attached to one of the Curiatii, and reproached 
him bitterly with his death. Horatius was so 
enraged that he immediately stabbed his sister, 
and for this crime he was condemned to death by 
the duumviri. But the populace rescued him, and 
he afterwards became the conqueror of Alba. Longa. 
He was said to have been the ancestor of the Horat ius 
Codes who defended the bridge at Rome during 
the attack of the Tuscan king, Lars Porsena. 

Horehound, a name applied to several members 
of the order Labiatce , especially Marrubium vuhjare , 
the common or white horehound, and Ballora nigra , 
the black horehound. The former has a rhizome, 
and bears a branched shoot a foot high covered 
with a white, hoary felt of hair. The flowers aro 
small, in dense sessile clusters, and whitish, with 
a 10-toothed calyx, flat bi-lobed upper lip to the 
corolla, and tri-lobed lower lip and short included 
stamens. The plant has an aromatic odour and a 
bitter taste, and has long been in popular use for 
the treatment of coughs. 

Horizon. There are two distinct meanings to 
the term. The first is the visible horizon, and may 
be defined as the line where earth and sky meet. 
This is irregular on land, and may be broken up 
considerably by hills, etc. On the open sea the 
visible horizon is a circle, depending in magnitude 
on the height of the observer, and depressed below 
him by an amount also depending on his elevation. 
This depression is called the dip of the visible 
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horizon. The astronomical horizon signifies the 
great circle of the celestial sphere whose plane is 
at right angles to the line joining the zenith to the 
observer. 

Horizon, Artificial, is a basin of mercury 
protected so that its surface shall remain clean and 
unruffled. Celestial objects reflected from the sur- 
face of the mercury appear to the eye as though 
they were at as great a distance below the horizon 
as they are actually above it. On account of this 
frict, a knowledge of the actual position of the 
horizon may be dispensed with — a matter of much 
convenience on land. 

Horn, a brass musical instrument resembling 
the trumpet. The “French” or hunting horn, out 
of which has grown the modern orchestral horn, 
consisted of a long slender tube gracefully curved 
in several concentric circles and terminating in a 
bell. The horn has a compass of about four octaves. 
Its open tones are harmonics of the natural tone of 
the tube. Since it has been used in orchestral 
music a method has been devised of varying its 
fitch by means of detachable crooks of different 
engths, which are added to the tube so as to increase 
the length of the latter. The pitch can be further 
modified by means of the “ tuning-crooks ” or 
“ tuning - slide,’* The old method of producing 
close tones by placing the hand inside the bell was 
invented by Hampl of Dresden in 1770. Ventils or 
valves are now generally used for the rendering of 
rapid passages. The English hunting horn and the 
older post-horn are both valveless instruments more 
properly of the character of a bugle. 

Horn, a general name for the weapons on the 
heads of ruminants and rhinoceroses, and for the 
analogous structures in beetles. Thus used, it 
includes antlers (q.v.), but, properly speaking, the 
name is confined to the head-growths in the 
Cavicornia (oxen, sheep, and antelopes) and rhino- 
ceroses. It is also employed to designate the 
epidermic tissue of which these structures are com- 
posed. Horns in the Cavicornia are borne on bony 
outgrowths (horn -cores) from the frontal bone and, 
except in the prong-horn (q.v.), are unbranched and 
persistent. The Chikara (q.v.) alone of living 
species has two pairs of horns. Unlike antlers, 
true horns are generally present in both sexes. 
The “ horn ” of the rhinoceros, which is supported 
on the nasal bones — the second horn, when present 
being on -the frontal — is really a gigantic wart, 
composed of horny fibres growing from papillse on 
the skin and cemented together by cells that grow 
up from between these papillm. It takes a fine 
polish, and is fashioned into drinking cups, handles 
for tools, etc. Thin plates of horn were used in 
windows before glass was common, and down to 
recent times for lanterns, as less liable to breakage. 

Horn, Cape, a precipitous, bare, and jagged 
headland on Hermit Island, in the Fuegian Archi- 
pelago, is the most southerly point of America. 
It was called “Hoorn” by the discoverer, Schouten 
(1616), a native of the town of that name in Holland. 

' Hornbeam, Carpinus, a small genus of de- 
ciduous trees belonging to the order Corylacese. 


C. betulus, the common hornbeam, our only native 
species, has smooth light grey bark, which with its 
foliage resembles those of the beech ; but the leaves 
are pointed and duller. Its timber is dense, white, 
and tough, giving its name to the tree. It is used 
for wooden mill-cogs, and furnishes excellent fuel 
and gunpowder charcoal. American species, C. 
americana , is known as iron-wood, blue beech, or 
water beech. 

Hombill, any bird of the Picarian family 
Bucerotidae, with twelve genera, containing fifty 
species, from the Oriental, Ethiopian, and Australian 
regions. They are for the most part large birds, 
with enormous bills, and in some cases crests or 
helmets, with some outward resemblance to, but no 
close relationship with, the Toucans of the New 
World. They are chiefly fruit-eaters. The male 
lasters up his mate in her nest, feeding her and 
er young till nearly full grown, through a small 
slit left for the purpose. 

Hornblende, or Amphibole, a group of 
mineral silicates of magnesium and calcium, the 
former predominating, with occasionally iron, 
aluminium, sodium, or other metals. Hornblende , 
the black aluminous variety, occurs in syenite, 
syenitic granite, diorite, and some andesites and 
trachytes. Actinolite , a bright green form, occurs 
in needles, fibres, and narrow crystals in horn- 
blende-schists and amphibolites. Nephrite , another 
green form, forms the hard tough substance known 
as jade (q.v.). Asbestos (q.v.) is a fibrous white 
variety. 

Horn-book, a leaf of vellum, formerly used in 
teaching children to read and count. The leaf was 
covered with a sheet of transparent horn, and 
enclosed in a wooden frame with a handle for the 
child to grasp. On the vellum were written the 
alphabet, the Roman numerals, the Lord s Prayer, 
and sometimes a few short words. At a later date 
the leaves were made of paper and printed, and in 
this form they remained in use till the middle of 
the 18th century. 

Hornby, Sir Phipps, naval officer, born in 1786, 
served with Nelson and on shore at the defence of 
Gaeta, and was made a commander in 1806 and a 
captain in 1810, He greatly distinguished himself 
in the defence of Sicily, and more especially in 
Hoste’s victory off Lissa, in which he was wounded. 
After attaining flag-rank in 1846, he was controller- 
general of the Coastguard and commander-in-chief 
in the Pacific, with his flag in the Asia. He died 
an admiral in 1867. His son, Sir Geoffrey 
Thomas Phipps Hornby, born in 1825, became a 
captain in 1852, and attained flag-rank in 1869. 
He early gained extraordinary reputation as a 
tactician, and, after holding minor commands, was 
commander-in-chief in the Mediterranean, a lord of 
the Admiralty, commander-in-chief at Portsmouth 
1882-86, and commander of the Particular Service 
Squadron 1885. 

Home, Richard Henry (1803-84), poet and 
dramatist, was born in London. After serving in 
the Mexican navy in the war against Spain, he 
settled in London as a literary man, and in 1828 
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contributed to the Athenceum a poem called 
Hecatompylos. His epic Orion (1843) was pub- 
lished at the price of one farthing. In 1844 
appeared A New Spirit of the Age , a volume of 
critical essays written in conjunction with Mrs. 
Browning and Robert Bell. The years 1852-69 
were passed in Australia, where he held numerous 

S >sts, chiefly in connection with the gold-fields. 

orne’s literary merits, which are incontestable, 
have never been recognised by the general public. 
Hven Orion is little read, and his numerous other 
works are almost completely forgotten. 

Homed Screamer. [Screamer.] 

Homed Toad, Frog, or Lizard ( Phryno - 
soma comutuni ), a South American Agamid lizard. 
The head is toad-like and spinous. 

Homed Viper. [Cerastes.] 

Homer, Francis (1778-1817), political econo- 
mist, was born and educated in Edinburgh. He 
came to London in 1802, and in 1806 entered 
Parliament as a Whig. It was mainly through his 
efforts as chairman of the Bullion Committee of 
1810 that payment in cash was resumed and the 
evils of an inconvertible paper currency checked. 

Hornet, a large wasp (q.v.) which may be 
distinguished from the smaller British species by 
its reddish colour and a series of red spots along 
each side of the abdomen. It lives in small 
communities in the south of England and on the 
Continent. It usually builds its nest in trees or in 
thatched roofs. 

® Horny Sponges, or Keratosa, the division of 
sponges including the common sponges of com- 
merce. They belong to the division Noncalcarea,, 
from which they differ in the absence of spicules 
and the presence of numerous fibres of “ spongin ” 
or “ keratose ” which compose the sponge. [Sponge.] 

Horology. [Clocks, Watchmaking.] 

Horroxs, Jeremiah (1617 7-1641), astrono- 
jmer, was born at Toxteth Park, near Liverpool, and 
educated at Cambridge. In 1639 he accepted the 
curaoy of Hoole, Lancashire, where he made his 
famous observation of the transit of Venus across 
the sun, recorded in Venus in Sole Visa , which was 
published by Hevelius at Danzig in 1662. His 
theory of lunar motion is commended by Newton. 
His early death was a great loss to science. 

Horse, a book-name for any species or in- 
dividual of the family Equidse, belonging to the 
Perissodactyle (or odd-toed) Ungulates, and equiva- 
lent to the lapsed order Solidungula or Solipedia 
(a name which in a slightly different form goes 
back to the days of Pliny). All the living and the 
later fossil forms are characterised by the pos- 
session of a single perfect digit, enclosed in a broad 
hoof, on each limb. Modern systematists recognise 
but a single genus Equus , but Gray founded his 

f enus Asinus for the Asses, while Smith placed the 
ebras and the Quagga in a third, Hippotigris , the 
name by which the striped forms were known to 
the Romans. 

There are generally said to be twelve species of 
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the genus Equus, These may be conveniently dis- 
tributed into two groups, the latter of which i« 
again divided. 

A. The Caballine Group True Horses. 

1. Equus cabnllus (the Domestic Horse). 

2. ? E. pmvahkii (Prejevalsky*s Horse). 

B. The Asinine Group. 

(a) Of Uniform Coloration '—True Asses. 

8. E. asinus (the Domestic Ash). 

4. E. heinionus (the Kiang or Dziggetai). 

5. E, onager (the Onager). 

0. E. Itemippus (the Syrian Wild Ass). 

7. E. twmopus (the African Wild Ass). 

(b) Striped '.—Zebras. 

8. E. zebra (the Zebra). 

9. E. burchelli (the Dauw, or Burchell’s Zebra) 

10. E. chapmani (Chapman's Zebra). 

11. E. grevyi (Grevy’s Zebra). 

12. E. quagga (the Quagga, ? extinct). 

It is, however, certain that all are not entitled to 
specific rank. Leaving No. 2 for the present., there 



SKELETON OF MAN AND HORSE. 

A. Kneo (stifle of horse), b. Ankle-joint (hock), c. Elbow- 
joint. d. Wrist (knee of horse), e. Humerus, bone of 
upper arm. f. Femur, or thigh-bone, 

are grounds for believing that No. 3 and No. 7 are 
very closely allied, if not identical, and that No. 5 
and No. 6 are but sub-species or varieties of No. 4. 
No. 10 is a sub-species of No. 9, so that, according 
to Sir William Flower, “ there are at least seven 
modifications of the horse-type, at present, or very 
recently existing, sufficiently distinct to be reckoned 
as species by all zoologists, and easily recognised by 
their external characters.” [Ass, Quagga, Zebra.] 
The horse (E. cahallns) is distinguished from all 
other members of the genus by its flowing mane 
and tail, the latter covered with hair from the 
root, arched neck, well-formed head, large rounded 
hoofs, and a wart or callosity on the inner side of 
each hind limb, just below the ankle joint (the 
hock), in addition to that on the inner side of each 
fore limb, just above the carpal joint (the so-called 
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“ knee ”), common to all the genus. These “ chest- 
nuts” or “ inallenders ” are normal growths, exist- 
ing in both sexes at birth, but their origin and 
function are unknown. The dental formula is 
I 4 c \ pm $ M $ = 44. The first premolar is 
rudimentary, and the canines or “tushes” are 
generally present only in the males. The incisors 
are disposed in a semicircle. In the crown is a pit 
surrounded by a ring of enamel, which with the 
outer layer forms the “ mark ” by which the age of 
a horse is ascertained. When by use the tooth is 
worn away below the pit the inner ring disappears, 
and the horse is said “ to be out of mark or ‘ past 
mark of mouth.’ ” This takes place in the eighth 
or ninth year. The incisors are separated by a 
short interval from the canines, and these from the 
premolars by a greater, technically known as the 
diastema, and popularly as the “bar,” of great im- 
portance as affording space for the bit, by which 
the animal is governed. The grinding teeth are 
marked by complex crescentic folds of enamel, and 
the outer spaces are filled with a thick coating of 
cement. The orbit is surrounded by a bony ring, 
and the upper lip is prehensile. The hoof with its 
enclosed bone corresponds to the last phalanx or 
joint of the third digit with its nail in man, and 
the plantar cushion or under part of the hoof to 
the soft padlike end of the digit. The metacarpal 
and metatarsal bones of the last second and fourth 
digits are present in the form of splints. 

The horse figures on Egyptian monuments both 
as drawing chariots and carrying armed men, and 
from Scripture it is clear that the Hebrews 
derived their horses from Egypt. Of the classic 
passage in Job (xxxix. 19-25), Borrow says — “ Who 
that has ever seen a blood stallion excited by the 
din of a fair or a battle and heard him to distinctly 
neigh ha! ha! can doubt that the author of Job 
painted an Oriental war-horse from life?” The 
presence of the wild horse in Europe goes back to 
Neolithic times, when it was a beast of chase. In 
the Bronze Age, however, horses were employed for 
riding, as is shown by the bronze bits discovered in 
Franco and Italy. The ancient Greeks at first used 
the horse to draw chariots, and it was not till 
about 500 B.c. that they employed it as a beast of 
burden. Cavalry played an important part in the 
early Roman wars, and under the later kings the 
horse was utilised for burden and draught. Virgil 
in his t&ird Georgia gives rules for breeding and 
training, some of which, as to kind treatment, 
might be advantageously impressed on horse- 
breakers of our own day. The Britons had cavalry 
and war-chariots when Caesar landed ( de Bell. Gall. 
iv. 26). In the reign of Athelstan horses were 
imported from Germany and Spain to improve the 
native breed. After the Conquest, William I. paid 
great attention to the native horses, and John 
imported Flanders stallions, to which the strength 
and stamina of English horses is in great measure 
due. During the Crusades there must have been 
a considerable infusion of Arab blood, and from 
Edward III. English sovereigns did much to im- 
prove the native breed by crossing English horses 
with those imported from Spain, the descendants of 
Arabs introduced into the Peninsula by the Moors. 


King James I. paid £154 for a small bay Arab horse 
— the Markham Arab, with £11 “to the man that 
brought him,” and from that time Arab blood was 
mixed with that of the English strain (Godolphin 
Arab and Byerley Turk are the most famous), and 
the pedigree of “Derby and St. Leger winners 
may invariably be traced to one of the Oriental 
sires of the seventeenth century recorded by Mr. 
Weatherby ” in the fourth edition of his Stud Booh . 

The racehorse generally stands from 15J to 16 
hands high. (The hand equals 4 inches, and 
measurements are taken at the withers.) The 
colour is usually some shade of chestnut or bay, 
rarely black or roan, and scarcely ever grey. The 
more length and size there is, on short legs, the 
better, with a well-shaped head, full nostrils, with 
a strong deep neck running imperceptibly into the 
shoulders. The hips should be deep and round, 
with little space between them and the back ribs. 
This will give freedom of action, propelling power, 
and fine stride. 

Racehorses that do badly in training are often 
sold for hwnters and steeplechasers , though generally 
these horses are not thoroughbred. “ In the gallop 
the steeplechaser should be a dashing, savage goer, 
bending his knees well. The racehorse should 
glide along with a straight reach, as smoothly as a 
cutter through water.” The withers should be 
high, and the shoulders long, that the horse may 
rise well at his fences, and the hip and pelvis 
broad, with light back ribs and a loose flank that 
he may dash his haunches under him at a big jump. 

A charger should be stout, well-built, and 15$ or 
16 hands high, for a cavalryman with his accoutre- 
ments rides from 18 to 22 stones. The military 
seat differs from that of the hunting man in that 
the soldier rides with longer stirrups, and the 
recruit in the riding school is taught to maintain 
his position by grip, and to govern his horse chiefly 
by pressure of the legs. 

Carriage and coach horses for state functions and 
the Park may be as much as 17 hands high, and 
are either thoroughbred or have a large infusion of 
blood. Animals of this character fetch a high 
price, especially when matched in teams or pairs. 
For ordinary carriage work about 15 hands is the 
usual height. 

The cart-horse is a distinct breed, adapted for 
drawing heavy weights at a walk. It was intro- 
duced by the Dutchmen who followed William III. 
to England, and set .to work to drain the Fens. In 
the early part of the 19th century there were some 
half-dozen different breeds, but the old Cleveland 
Bay is now nearly if not quite extinct, and the 
Clydesdales and the Suffolks are in the highest 
repute. The largest cart-horses are those used by 
brewers and railway companies. 

A pony is a horse that does not reach 13 hands, 
though the term is often loosely applied to any 
small horse. The chief British breeds are those of 
Shetland and Exmoor and Dartmoor, some speci- 
mens of which do not exceed 9 hands. Large 
numbers of Welsh ponies are used, and the New 
Forest ponies are locally known as heath-croppers. 

The senses of the horse are vary acute, and its 
intelligence great. Its skin is highly sensitive, 
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and it has what in men is called the nervous 
temperament. It is also capable of a high 
degree of training, and seems to enjoy the per- 
formance of complicated evolutions, as may be 
seen in the musical rides at the Military Tournament 
held in London every year. 

The utility of the horse to man can scarcely be 
overrated. Not only is it a valuable servant while 
living, when dead its hide furnishes leather, the 
bones are ground for manure, the intestines are 
made into catgut, glue is manufactured from the 
hoofs, and the hair of the mane and tail is woven 
into haircloth or used for stuffing mattresses, etc. 
In France horseflesh is largely eaten, and it is said 
that much of it is sold in Paris for beef. If 
exposed for sale in England, the fact must be 
notified on the shop or stall in letters not less than 
four inches long. 

The entire horse is called a stallion , and the 
female a mare ; the young is a foal, if a male a colt, 
if a female a filly. The mare breeds at three years 
old, is served by the stallion in the early summer, 
and carries her single foal eleven months. 

According to Darwin, the horse is probably de- 
scended from “ a single dun-coloured, more or less 
striped, primitive stock, to which our horses still 
occasionally revert,” and “ aboriginally must have 
inhabited countries annually covered with snow, 
for he long retains the instinct of scraping away to 
get at the herbage beneath.” But this “ primitive 
stock” has long ago disappeared, and the herds 
of so-called “wild horses” of Tartary known as 
Tarpans, in America as Cimarones or Mustangs, are 
certainly feral, that is, the descendants of animals 
escaped from domestication. 

Whether Prejevalsky’s Horse (A 7 , przevalskii ) is 
a good species is an open question. See Grijimailo 
in the Proceedings of the Royal Geographical Society. 
(April, 1891). 

Sir William Flower ( The Horse, p. 79) thus sum- 
marises the description of the animal by Poliakof, 
who established the species : — 

“ It has callosities on all four limbs, as in the 
horse, but only the lower half of the tail is covered 
with long hairs, as in the ass. The general colour 
is dun, with a yellowish tinge on the back, becom- 
ing lighter towards the flanks, and almost white 
under the belly, and there is no dark dorsal stripe. 
The mane is dark brown, short, and erect, and 
there is no forelock. The hair is long and wavy on 
the head, cheeks, and jaws. The skull and the 
hoofs are described as being more like those of the 
horse than the ass. Until” (he adds) “more 
specimens are obtained, it is difficult to form a 
definite opinion as to the validity of this species, or 
to resist the suspicion that it may not be an 
accidental hybrid between the kiang (E. hemionus) 
and the horse.” However, J. A. Thomson ( Outlines 
of Zoology , p. 681) accepts it as a valid species. 

The horse in its modern form dates back to 
Pleistocene times, but its evolution may be traced 
to a more remote period, through Pliocene forms 
in which the second and fourth digits of the fore 
limb were more or less rudimentary, and the Mio- 
cene Miohippus or Anchitherium and Mesohippus 
with three digits, or three and a rudiment, to 


Hyracotherium, with four functional digits, and 
back to Phenacodus with five digits on each foot. 
This animal, from the Wasatch Eocene of N, America, 
stands in the direct line of the ancestry of Artiodac- 
tyle as well of Perissodactyle Ungulates. (Nicholson 
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and Lydekker : Paleontology.) With regard to the 
“home” of the horse, Lydekker thinks that, as a 
series of identical or closely-allied forms are found 
in the Tertiaries of Europe and America, a parallel 
development has simultaneously taken place, and he 
supports his opinion by the fact that the Indian 
living dogs are derived from the Pliocene form of 
the same region, and Brazilian dogs from dogs of 
the Cave epoch of South America. Professor Cope 
believes that Protohippus in the West and Hip- 
parion in the East was the immediate ancestor of 
the genus Equus. 

Horse, Master of the, an officer in the royal 
household, whose duty it is to superintend the 
King’s stables and horses. The appointment be- 
comes vacant with every change of Government. 

Horse-chestnut, the popular name of a 
genus of trees belonging to the order Sapindacece , 
.probably derived from the resemblance of their 
seeds to the fruits of the true or sweet chestnut, a 
totally distinct tree, whilst this is inedible — “horse” 
being a contemptuous prefix signifying “coarse,” 
as in horse-radish, or as the “dog” in “dog-violet.” 
They have smooth bark; opposite, exstipulate, 
palmate leaves of 6 to 9 leaflets ; a five-lobed calyx ; 
4 to 5 petals ; 5 to 8 stamens ; and a three-chambered 
single-styled ovary, which forms a leathery de- 
hiscent capsule containing several large exal- 
buminous seeds. The common horse-chestnut, 
jEsculus Hippocastcmeum , is not certainly known in 
a wild state. It grows 60 or 60 feet high, with 
branches which ascend and then curve downwards 
and outwards, and very large buds, which are very 
glutinous in spring. There are typically 7 obovate- 
cuneate leaflets, which are somewhat exceptional 
in hanging downwards in the bud and rising S as 
they expand. The inflorescence is a conspicuous 
pyramidal raceme of cymes, terminating a branch; 
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the petals are white, flecked with pink and yellow ; 
and the stamens are generally of the exceptional 
number seven, two being intercalated between the 
normal five. Only the lower flowers produce fruit, 
the upper ones being staminate. The fruit is 
spinous, and the six ovules only give rise to one, 
two, or three of the dark-brown seeds. The soft 
white wood is of little use. The “nuts’' are too 
bitter for human food, but are eaten by goats and 
deer. Pure starch can be prepared from them, and, 
when mixed with twice the quantity of wheat- 
flour, they afford a strong bookbinder’s paste. 
Several species are natives of North America, where 
they are known as Buck-eyes, some of them having 
yellow, pink, or scarlet blossoms. 

Horse Mackerel, a book-name for fishes of 
the Acanthopterygian family Carangidae, from 
tropical and temperate regions. The type-genus 
Caranx, with about AO species, has the body more 
or less compressed, and the lateral line entirely 
or partially covered with plate-like scales. C. tra- 
ohurus , the Common Horse Mackerel, about a foot 
long, is common round the English coasts, and is 
sometimes eaten, but its flavour is far inferior to 
that of the mackerel (q.v.). 

Horse-power is the engineer’s unit of power, 
or rate of doing work. From certain experiments 
made some years ago it was settled that the horse- 
power should be regarded as equivalent to 33,000 
foot-pounds of energy performed per minute. 
Nevertheless, it requires an exceptional horse to 
supply energy at that rate for any considerable 
time, and the unit should therefore be regarded as 
quite arbitrary. Small engines are estimated by 
man-power, which is from 2,600 to 3,100 foot- 
pounds per minute. Indicated horse-power, or 
I.H.P. of a steam-engine signifies the power sup- 
plied by the steam that is actually passed into the 
cylinders. This is calculated from indicator 
observations of the changing pressure of steam 
throughout the stroke and of the number of strokes 
per minute. It is greater than the actual horse- 
power supplied by the engine for external use, 
there being waste in friction, etc., in the engine 
itself. The efficient power is called the brake H.P., 
which is invariably less than the I.H.P. of the 
same engine. 

HorSQ-racing, especially in the form of 
chariot-racing, was a favourite sport amongst the 
ancient Greeks, It is mentioned in the Iliad , and 
formed a prominent feature both of the great 
national games and the local festivals. It was one 
of the chief performances which took place in the 
Roman circus (q.v.). Amongst the primitive 
Teutonic tribes it appears to have been connected 
with certain religious observances. Horse-races 
were held at Smithfield in the 12th century, and 
the Chester races date back to 1512. it was 
mainly owing to the patronage of James I. that 
horse-racing became a national sport in England. 
Much care was now expended on the training of 
horses and the instruction of jockeys. The prize 
at this time was usually a small ball or bell 6f gold 
or silver. Races took place at Newmarket in 1605, 


and had become regularly established there in 
1640. The races on Epsom Downs, then called 
Banstead Downs, were also established in the early 
part of the 17th century. Towards the middle of 
the century gold and silver cups came into vogue 
as prizes instead of bells. The sport continued to 
flourish under royal patronage, especially that of 
Queen Anne, who, besides instituting several plates, 
entered and ran horses in her own name. In her 
reign the Doncaster races were established (1703), 
A famous racer of this period was Flying Childers, 
who in or about 1721 ran 3 m. 4 f. 93 y. at New- 
market in 6 m. 40 s. The three great races for 
three-year-olds, the St. Leger, Oaks, and Derby (q.v.), 
were instituted in 1776, 1779, and 1780 : the first 
(at Doncaster) by Colonel St. Leger, the two latter 
(at Epsom) by the twelfth Earl of Derby. The 
Oaks Stakes were so called from a seat of the Earl 
at Woodmansterne. As these two races take place 
in May or early June, whilst those at Doncaster 
are held in September, the winners of the two 
earlier stakes are brought into competition in the 
race for the St. Leger. The Ascot races, held on 
Ascot Heath, near Windsor, were established by 
the Duke of Cumberland, son of George II. They 
have always remained under the special patronage 
of the Royal Family, and occupy a very important 
place in the calendar of fashion. The Goodwood 
meeting, which dates from 1802, is held in July on 
the downs adjoining Goodwood Park, the seat of 
the Duke of Richmond, near Chichester. 

Early in the history of horse- racing the “ weigh t- 
for-age” principle was introduced, according to 
which the weight borne by each horse was pro- 
portioned to his age. But "it was found that the 
reputation gained by the fleeter horses prevented 
competition, and “ handicapping ” was substituted. 
Under this system a greater or less weight is 
assigned to a horse according to his known or 
presumed powers, but it is very doubtful whether 
the result is really to place the competitors on the 
same level. Two-year-olds are not admitted to 
handicaps ; like the three-year-olds they have 
races of their own, the most important being the 
Middle Park Plate, called the “two-year-old Derby," 
at the Newmarket Second October meeting. The 
chief handicap races are the Goodwood and Ascot 
Stakes, the Chester, Ascot, Goodwood, and Man- 
chester Cups, the three Liverpool Cups, the 
Northumberland Plate, the Czarewitch and Cam- 
bridgeshire at Newmarket, the Great Ebor at York, 
the City and Suburban at Epsom, and the Lincoln 
Handicap. The Two Thousand and One Thousand 
Guineas for three-year-olds at Newmarket are run 
on the same terms as the Derby, Oaks, and St. 
Leger, for which they are preparatory — i.e. the 
horses carry equal weights, 8st. 101b. The One 
Thousand Guineas and the Oaks are confined to 
fillies ; in the others, which are open to both 
fillies and colts, the former are given an advantage 
of 3 lbs. 

During the nineteenth century horse-racing 
made much progress on the Continent, especially 
in France. The French Derby (Prix du Jockey 
Club) was established in 1836, the French Oaks 
(Prix de Diane) in 1843 ; but the great event of the 
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racing year in France is the Grand Prix de Paris 
(in June). The sport finds favour also in Germany 
and Austria, and is now gaining ground in Italy. 
Foreign horses, mostly of English parentage, have 
often been highly successful on the English turf ; 
thus the French horse Gladiateur won the Two 
Thousand, Derby, and St. Leger in 1865, and the 
Derby has since fallen to the Hungarian Kisber in 
1876, the French Rayon d’Or in 1879, the American 
Iroquois in 1881, and the Italian Signorinetta in 
1908. 

Flat-racing in England is mainly under the 
direction of the Jockey Club, which is said to have 
been founded in 1750. Its rules were thoroughly 
revised in 1889. Besides the ordinary flat-racing 
there are steeplechasing (q.v.), hurdle-racing, and 
trotting (q.v.); the last is much in vogue in 
America. 

Horse-radish (Cochlcaria Armor acia), a peren- 
nial cruciferous plant native to eastern Europe, 
which has escaped from cultivation in England. 
It has a thick yellowish-white root with an acrid 
odour and pungent taste, for which the darker- 
coloured root of Aconite (q.v.) has been sometimes 
fatally mistaken. The horse-radish has large, oblong, 
serrate radical leaves, sometimes irregularly cut, 
and numerous small white flowers. The root, which 
is used as a condiment with roast beef and to a 
slight extent medicinally, owes its pungency to oil 
of mustard. 

Horse-shoe, an iron rim of varying pattern 
used to protect the hoofs of horses. For a foot in 
good condition all that is needed is a plain shoe of 
about the same length and breadth throughout, 
well adapted to the shape of the foot. The “ seated 
shoe,” wider than the plain shoe, and therefore 
more serviceable in the case of horses with weak 
or flat soles, consists of a flat surface on which the 
crust rests and an inner portion sloping towards the 
sole. The shoes should be renewed after intervals 
of a month at longest. The removal of the old 
shoe requires great care. The subsequent paring 
should be confined to the rasping of the wall- 
surface on which the shoe has rested, the removal 
of the overgrown portions of the foot by means of 
the drawing-knife, and a final rasping round the 
lower edge of the crust after the shoe has been 
clinched. Except in the case of farm-horses 
employed on soft ground, the portion of the foot 
which has been exposed seldom needs cutting. 
The sole, frog, and bars should all be carefully 
preserved. As a general rule, five nails are 
sufficient, but when the horse has to draw heavy 
burdens seven or eight are necessary. To prevent 
tripping, the shoes for the fore-feet should be 
turned up a little at the toes. The hind-shoes are 
frequently turned down at the heels, and the inside 
heel is usually thickened. 

Horsetails. [Equisetum.] 

Horsley, Samuel (1733-1806), prelate and 
man of science, was born in London and educated 
at Westminster and Cambridge. He was elected a 
fellow of the Royal Society in 1767, and became one 
of the secretaries in 1773, but in 1784 he resigned 


his membership owing to his opposition to Sir 
Joseph Banks (q.v.). He was for many years 
engaged in an acrimonious controversy with 
Priestley, occasioned by the latter’s History of the 
Corruptions of Christianity (1782). He was raised 
to the see of St. David’s in 1788, and became Bishop 
of Rochester in 1793 and of St. Asaph in 1802. 
Bishop Horsley published some scientific and other 
treatises, and edited the works of Newton (1785). 

Korsok, a compound term applied collectively 
to the Hor-pa and Sok-pa, the two leading nations 
of the northern province of Katchi, Tibet, from the 
Karakorum to the Kuen-lun Mountains. The Hor, 
whose domain lies in the west, are of Tatar, the 
Sok of Mongolic, descent ; but both arc nomadic, 
roaming southwards into Bod-pa, that is, the settled 
Tibetan provinces. They are also for the most 
part Buddhists, and are bilingual, speaking both 
Tibetan and a common Mongolo-Tatar dialect. A 
few of the Hor-pa are Mohammedans. 

Horticulture. This is now a branch of in- 
dustry and recreation of great extent, variety, and 
importance, embracing as it does all that belongs 
to the garden, lawn, and orchard. Referring first of 
all to the out-door garden as the most important 
branch of horticulture, in this as in other countries 
with suitable climates, one cannot but be struck 
with the great increase within the last few years of 
the culture of hardy flowers in our gardens in the 
place of the tender “ bedding ” plants so much in 
vogue a few years ago. This “ bedding out ” craze 
had much to answer for in crippling a gardener’s 
knowledge and effective use of the many fine hardy 
flowering plants which were so long neglected* 

Bold masses of plants, especially of such things 
as tea-roses (which, by the way, are the most 
perpetual in flowering of all the roses), free-flower- 
ing and strong-growing types of carnations, pinks, 
pansies, especially of the kind called “ tufted ” laven- 
der, the large-leaved saxifrages, spiraeas, and other 
things too numerous to mention here, are most 
effective for spring and summer flowering. In 
autumn, too, the flower garden can now be well 
furnished with such fine plants as the perennial 
sunflowers ( Ueliantlius ), cone-flowers ( Mudheckia ), 
.chrysanthemums, hollyhocks, etc., and in the very 
late autumn the Michaelmas daisies (asters), 
planted in bold groups, are invaluable. Then, again, 
much better use is now made of the many fine 
flowering shrubs our gardens possess, by plant- 
ing them in bold groups in well-prepared soil, 
and not frittering the effect away by dotting them 
here and there with no heed to the surroundings or 
locality. With regard to the all-important matter 
of outdoor, and indoor, vegetable and fruit culture, 
the increased attention paid to this matter in recent 
years by market-growers especially, is little short 
of marvellous— indeed, the amount of produce that 
a first-class market-gardener will get off a com- 
paratively small area of ground by the aid of deep 
culture, liberal manuring, and keeping the land 
free of weeds is enormous both in bulk and quality. 
This latter matter of quality is often lost sight of 
by small growers and private gardeners, who 
market their produce, and hence, because they send 
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inferior stuff into the market, the returns are always 
unsatisfactory, and the business is carried on at a 
certain loss. Market-gardening can only pay when 
the output is first-rate in quality and very large in 
bulk. This applies equally to produce that is 
“ forced ” or raised with the aid of artificial protec- 
tion and heat as to the outdoor crops. Fruit 
culture has also increased enormously of late years, 
and fruit-farms of large extent are being laid down 
yearly, and with every chance of success, especially 
where facilities exist for the immediate disposal and 
proper storage of fruit that will keep, like good late 
apples, of which we are never likely to get in this 
country an over-abundance. The chief thing in 
fruit-“ farming ” to note is to plant a good selection 
of sorts few in number, but good breadths of 
each one kind, selected according to its market 
value and suitability for the locality. Before em- 
barking largely in this fruit industry, anyone 
should find out a good spot with a proper soil and 
favourable climate, and near to a railway or some 
other means of easy access to a market. Soft fruits 
such as strawberries, raspberries, etc. — can be very 
profitably used for jam. The drying of fruit, such 
as apples, etc., as practised in America, should also 
receive far more attention than has hitherto been 
the case from our fruit-growers. A remarkable 
increase has also taken place in recent years in the 
culture of grapes under glass by market-growers, 
and we now have vineries covering acres of ground, 
the output being enormous, and in some cases we 
should imagine that the prices obtained are far 
from remunerative. Tomatoes are also now pro- 
duced in enormous quantities under glass, and, if of 
good quality, generally sell well. Peaches, if well 
managed under glass, no doubt still pay well. 
Pineapples are now no longer found remunerative, 
being replaced by the fine consignments to the 
markets of fruits from St. Michael’s and other 
warmer climates where artificial heat is not required 
in the structures erected for their culture. 

A great number of so-called new kinds of both 
vegetables and fruits have been added to our list of 
late years, and some of these are excellent ; but it is 
best to proceed with caution in the selection of 
them, and when new kinds of fruit or vege- 
tables are chosen it should only be those that are 
well suited to the locality in which they are to be 
grown. This matter of locality is a most important 
one, an<$#because it is not .heeded many failures 
result ; a certain fruit or vegetable may do exceed- 
ingly well in one place on a certain soil, and 
entirely fail in another spot, however good the 
culture may be. Horticulture, to be successful, 
demands, above all things, a keen observation and 
great perseverance. Bach apparently trifling opera- 
tion connected therewith must be done promptly 
and thoroughly, and then profit and pleasure 
generally follow in due course. Not the least 
important factor in the greatly increased interest 
now apparent in matters connected with the garden 
is the fact of the existence of a well-organised 
horticultural press. Excellent and well-illustrated 
weekly and other journals filled with instructive 
matter are now within the reach of all, and this 
interchange of thoughts, opinions, and plans of 


culture, etc., cannot fail to be of the greatest 
benefit to all attentive readers. 

With regard to the humanising influence of 
horticulture on men and women, it would be difficult 
to over-estimate its far-reaching power and value. 
Trees, shrubs, and flowers are now gathered from 
every clime, and each one adds an attractive feature 
to the garden in its allotted spot. The care and 
industry requisite to obtain the best results from 
tending our favourite plants and flowers is of the 
highest value, and very many of our busiest workers 
in commerce, etc., find a change of occupation and 
a form of recreation thereby in the garden that 
nothing else can bring, and this very change of 
work quickens observation and thought, and thus 
we are all better enabled to do satisfactory work 
in life. A love of horticulture is undoubtedly a 
blessing to all who have a garden, however small. 

Hoaea, one of the twelve minor prophets. His 
book tells us that he was the son of one Be6ri, a 
citizen of the kingdom of Judah, and that he 
prophesied in and after the reign of Jeroboam II., 
during the latter part of the 8th century B.o. His 
marriage to Gomer-bath-Diblaim, whom he divorced 
on account of her infidelity but afterwards received 
back, is symbolical of the rebellion and idolatry of 
Israel and the ultimate pardon of Jehovah. Of the 
fourteen chapters, eleven consist of denunciatory 
prophecies of a somewhat vague character, in which 
the social state of the kingdom is represented as 
extremely corrupt. 

Hosier, Sib Fbancis, naval officer, born about 
1670, became a captain in 1696, and as such 
performed much assiduous and useful service, 
chiefly in cruisers. He was made a rear-admiral in 
1719, and a vice-admiral in 1723, and in 1726 was 
sent as commander-in-chief to the West Indies, 
where the misfortunes of his fleet were unexampled. 
Hosier died of grief and disgust in August, 1727. 
His merit and misfortunes suggested to Richard 
Glover the subject of the well-known ballad 
Admiral Hosier's Ghost. 

Hosiery, stockings and other textile fabrics 
made by knitting. Hand-knitting is said to have 
originated in Scotland in the 16th century. Machine- 
knitting dates from 1689, when the knitting-frame 
or stocking-frame was invented by the Rev; William 
Lee, a Cambridge graduate, born at Woodborough 
in Nottinghamshire. This machine consists of a 
number of hooked needles which are fixed in line 
and act together, yet in such a way that each con- 
trols the working of a single loop. Between each 
needle and that next it there is placed a thin plate of 
metal called a “ sinker,” which moves backwards and 
forwards, so as to force the thread of yarn— which 
is laid over the stems of the needles inside the 
hooks— into a series of loops. The needle then 
descends, and as it does so the hook comes into 
contact with a “presser bar,” which forces the 
point of the barb into a groove in the stem of the 
needle, thus forming a closed eye, within which 
the loop is caught. As the needle descends farther, 
this loop is pulled through that which was last 
formed. The needle then ascends again and the 
operation is repeated, resulting in the addition of 
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1. A FINE BED OF ONIONS. 2. A FINE HOU8E OF MELONS. 

3. GRAVEL, GRASS, AND FLOWERS. A WALK IN THE GROUNDS OF BELMONT CASTLE, MEIGLE, N.B 
4. A CLUMP (TWO PLANTS ONLY) OF THE BEAUTIFUL WHITE R08E FRAU KARL DRUSCHKI. 
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another loop to the knitted fabric. All subsequent 
inventions in the hosiery manufacture have started 
from the principle of Lee’s machine. The most 
important improvements were those of Jedediah 
Strutt (1758), who introduced a series of ribbing- 
needles, at right angles to the plain needles ; of Sir 
Marc 1. Brunei (1818), who invented the tricoteur , 
or circular stocking frame, for producing a tubular 
web, a machine which only became known in the 
improved form due to Peter Claussen (1815) ; and 
finally the tumbler needle of M. Townsend (1858). 
Since that date alterations for the better in the 
arrangement and construction of the knitting-frame 
have been made by William Cotton of Lough- 
borough, and the Americans, W. C. Gist (1858) 
and Almet Keid (1877). 

The chief centre of the hosiery trade in Great 
Britain is the town and county of Nottingham ; it 
also extends to Leicestershire, Derbyshire, and 
other neighbouring counties. On the Continent 
Saxony takes the lead in this branch of industry. 
Machine-knitting is carried on very extensively in 
New York State and the New England states of 
North America. Cotton, wool, and silk are all 
employed in the hosiery manufacture. The articles 
produced comprise stockings, hats and bonnets, 
g^lves, shawls, and every variety of underclothing. 
[The standard work on the * knitting-frame is 
Felkin’s Machine-wrought Hosiery and Lace (1867).] 

Hospitallers. The Knights Hospitallers, or 
Knights of the Order of St. John of Jerusalem, 
afterwards known also as the Knights of Rhodes or 
of Malta, was one of the military orders which 
grew up in connection with the Crusades. Between 
1023 ^jnd 1099 two hospitals were founded at 
«,Jeru4Kn by certain merchants of Amalfi, one for 
male, the other for female pilgrims. The church 
attached to the former was originally dedicated to 
St. John the Almoner, afterwards to St. John the 
Baptfit. The germ of the order is to be found in 
an association of pilgrims who after their own 
recovery resolved to devote their lives to the service 
of the hospital. After the expulsion of the Turks 
from Jerusalem (1099), many Crusaders joined the 
body, and at the suggestion of their rector, Peter 
Gerard, they formed themselves into a religious 
order, which in 1113 received the sanction of Pope* 
Pascal II. Under Gerard’s successor, Raymond du 
Puy, the order was reorganised on a military basis. 
It was removed to Margat in Phoenicia in 1187, to 
Acre in 1287, and to Cyprus in 1291. In 1310 the 
knights captured the island of Rhodes, whence 
they were expelled by the Sultan Solyman in 1522. 
In 1530 Charles Y. granted them the islands of 
Malta and Gozo with the city of Tripoli. The 
famous siege of Malta, in which the Turks were 
finally repelled mainly through the gallantry and 
determination of the Grand Master La Valette, took 
place in 1565. In 1798 the island was seized by the 
French. Since that time the order has almost 
ceased to exist ; the office of Grand Master has 
been vacant since 1801, but a Deputy Grand Master 
is still appointed. The order originally comprised 
three classes— Knights, Chaplains, and Serving 
Brothers. The knights were divided into eight 


“ languages,” those of Provence, Auvergne, France^ 
Italy, Aragon, Germany, Castile, and England 
Each language had several Grand Priories, to whioh 
were attached Commandcries or resting-places for 
pilgrims on the sea-coast . 

Hospitals, charitable institutions for the 
relief or support of persons unable to satisfy their 
own wants. The term is now usually applied to 
medical hospitals or infirmaries whether general 
or special. The two oldest general hospitals in 
London— St. Bartholomew’s (1647) and St. Thomas’s 
(1563) — were originally religious foundations. 
Five more were added during the earlier half of 
the 18th century, which was a period of great 
activity in hospital-building — viz. tho Westminster 
(1719), Guy’s (1723), St. George’s (1733), the 
London (1740), and the Middlesex (1745). One 
of the oldest of the special hospitals is Queen 
Charlotte’s Lying-in Hospital (1752). Hospitals 
for consumption, ophthalmia, cancer, hip disease, 
and other specific diseases are now numerous in 
large towns in this country and on the Continent. 
Many of these complaints are excluded from the 
general hospitals. This is almost always the case 
with smallpox, scarlet- fever, and other contagious 
diseases, for which isolation hospitals are now pro- 
vided under the control of the Metropolitan Asylums 
Board. With the exception of the last-mentioned 
class, which are supported out of the rates, and 
the naval and military hospitals, almost all hos- 
pitals are dependent on voluntary contributions. 
The chief hospitals in London and several other 
large towns servo a two-fold purpose; besides 
affording medical and surgical aid to the poor, and 
in cases of emergency to more opulent patients 
also, they furnish the best education in medicine 
and surgery by means of practical demonstration. 
In this manner the members of the medical pro- 
fession in England receive an invaluable training 
in the great general hospitals. Up to a recent 
date very little regard was paid by the adminis- 
trators of hospitals to the proper treatment of the 
inmates. The unsanitary condition of hospitals in 
former times, which is proved by the abnormally 
high death-rate, especially in lying-in hospitals, 
was due mainly to overcrowding, insufficient venti- 
lation, a disregard of cleanliness in details, un- 
suitable diet, and, to a certain extent-, the mixture 
of cases of different kinds. A great improvement 
has taken place in these respects owing to the 
greater attention now paid to construction, ad- 
ministration, and nursing. As regards construc- 
tion, the first point to be considered is the selection 
of the most suitable site which is accessible to the 
persons for whom the hospital is intended. A dry 
soil should be chosen, and a free space should be 
left between the hospital and the neighbouring 
buildings. The number of patients placed in a 
single block should never exceed one hundred. 
This is now secured by adopting the pavilion 
form of building, in which a number of pavilions 
are connected by covered ways. The patients* 
wards should not occupy more than two storeys, 
if possible there should be one storey only in each 
pavilion. The wards should be completely separated 
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from the kitchen and other offices, excepting the 
lavatories, etc., intended for the use of the patient, 
and these should have a separate system of warm- 
ing and ventilation. To ensure proper ventilation, 
the wards should be rectangular in form, with 
windows in each of the opposite walls. The 
breadth should be 25 or 26 feet, with a row of beds 
along each wall. The importance now attached to 
efficient nursing must be in great measure ascribed 
to the efforts of Miss Florence Nightingale. The 
nurses act under the direction of the medical staff, 
yet their position is one which requires a consider- 
able amount of judgment, gentleness, and tact. 
It is only within recent years that “cottage 
hospitals ” have been erected for the rural popula- 
tion ; previously they were obliged to have recourse 
to those in the larger towns. They are built on 
the pavilion system, a cottage hospital resembling 
/i detached portion of a larger one. Separate 
hospitals are now provided for children and con- 
valescents, since in both cases the treatment 
required is of a special kind. In all civilised 
countries there are hospitals for soldiers and sailors 
supported by the State. The most important naval 
hospitals in England are those of Haslar, Plymouth, 
and Chatham. The chief military hospitals are 
situated at Notley, Woolwich, and Aldershot; in 
addition to these the principal stations have 
hospitals of their own. 

A few words must be said about non-medical 
hospitals, i.v. those which afford a refuge to 
persons who are prevented by physical or mental 
incapacity from taking care of themselves. The 
alarming increase of poverty in the 16th century 
led many charitable persons to erect and endow 
buildings for the support of the aged poor. The 
number of such almshouses dating back to the 
Kith and 17tli centuries is very large. From the 
reign of George II. onwards it was sought to secure 
the same end by means of workhouses , supported 
out of the rates and administered in connection 
with the poor laws (q.v.). Most institutions belong- 
ing to this class are now known by some other 
name, but. there are instances to the contrary— 
Foundling Hosjritals (q.v.), and Hospitals for 
Incurable Diseases , such as chronic rheumatism, 
paralysis, and gout. To the latter group virtually 
belong the Poor-law or Parish Infirmaries , which, 
since 1870, have taken the place of workhouses as 
a refuge tor destitute persons suffering from chronic 
or incurable complaints. 

Host (Eat. liostia , a victim), the consecrated 
bread used in the Homan Catholic Church in the 
celebration of the Eucharist, so called because in 
the doctrine of that church this sacrament repeats 
the sacrifice of the crucifixion. It consists of a 
thin wafer of unleavened bread, on which is im- 
printed a lamb or some other emblem. According 
to the judgment given in the Purchas case (1871) 
the use of the wafer is prohibited in the Church of 
England. The elevation of the Host takes place 
when the priest, after consecrating the bread, raises 
it above Ins head with both hands, that the body 
of Christ may be seen and worshipped by the whole 
congregation. 


Hoste, Sib William, Baht., British naval 
commander, who was born about 1780, served with 
Nelson at Teneriffe in 1797, and was made a post- 
captain in 1802. In 1811 he gained a remarkable 
victory over a Franco- Venetian squadron of largely 
superior force. In 1813, in the Bacchante , he com- 
manded the squadron which reduced Ilagusa and 
Cattaro. For these services he was made a 
baronet in 1814, and in 1815 wa9 given a K.C.B. 
He died in 1828, being still a post-captain. 

Hostilins, Tullus, the 3rd mythical King of 
Rome, succeeded Nnma Pompilius in 670 B.c. He 
arranged the combat between the Horatii (q.v.) and 
Curiatii, and afterwards destroyed Alba, the in- 
habitants of which were transferred to Rome and 
placed on the Mons Caelius. He also subdued 
Fidenae and Veii. He perished through the jeal- 
ousy of the gods, who consumed his house with fire. 

Hotham, the surname of a distinguished Eng- 
lish naval family, of which William, first Lord 
Hotham, born about 1732, in 1759 gained great 
credit for his share in the capture of the Danae. 
In 1776, as commodore, he convoyed to America a 
fleet, of transports laden with troops, and took part 
in the expedition against Rhode Island, and, in 
1777, in that against Albany. In 1780, again as 
commodore, he shared in the relief of Gibraltar, 
and in 1787 was promoted to flag-rank. Appointed 
vice-admiral in 1793, lie was immediately given the 
second command in the Mediterranean, and in 1794 
succeeded Lord Hood as commander-in-chief. In 
the following year he defeated the French rear- 
admiral, Martin, and took from him two ships of 
the line. At the end of the year he resigned his 
command, and in 1797 was raised to the Irish 
peerage. He had been made a full admiral in 
1795, and he died in 1813. 

Hotspur. [Percy.] 

Hottentots, a South African people whose 
original home was the whole of the Continent 
south of the Zambesi, but who are now mainly 
confined to the south-west corner from about the par- 
allel of Walvisch Bay southwards to the neighbour- 
hood of Cape Town. Hottentot is merely a term 
of contempt imposed on them by the early Dutch 
settlers, apparently in the sense of “ stutterers,” 
“jabberers,” in reference to the harsh, inarticulate 
sounds of their language. The most general 
national name is Khoi-Khoin , “Men of Men,” or 
Hou-Khoin , “ True Men,” i.e. men in a preeminent 
sense, and these expressions are current amonest 
all three branches : — The Namas (Nama-qua) who 
give their name to Great and Little Namaqualand. 
and who are the present representatives of the 
race ; the Koranas (Kora-qua) of the Middle 
Orange and Vaal rivers, and the half-caste Griqua 
of West and East Griqualands. Their origin and 
relations to the surrounding Bnshmen and Bantu 
(Negroid) populations are questions still much dis- 
cussed by ethnologists; but the most generally 
received opinion now is that they are a cross 
between these elements, speaking a language fund- 
amentally the same as that of the Bushmen, and 
in their physical appearance bolding a position 
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somewhat intermediate between the two. They 
are generally somewhat below the middle size, 
with disproportionately small hands and feet, 
feeble muscular development, broad flat nose, 
slightly oblique and deep-sunk eyes set wide apart, 
abnormally prominent cheek bones, which with the 
pointed chin give the face a decidedly triangular 
form. Other marked peculiarities are the large 
lobeless ears, large mouth with thick, pouting lips, 
yellowish brown skin like that of a European 
suffering from jaundice, short woolly black hair 
growing in tufts, highly dolichocephalic head with 
cranial capacity far below that of the negro, pro- 
nounced prognathism, and in the women the dis- 
tinctively racial developments known as the tablicr 
and steatopygia> which they have in common with 
the Bushman women. The Hottentot language, 
spoken with little variety by all the branches, 
shows little affinity with any other African tongue, 
except the Bushman, with which it agrees in genera, 
structure, vocabulary and the peculiar sounds 
known as klicks, which are unpronounceable by 
Europeans, and of which Bushman has six and 
Hottentot four (palatal, cerebral, dental, and lat- 
eral), occurring only before initial vowels and 
gutturals. Even more remarkable is the elaborate 
system of nominal and verbal inflections, and es- 
pecially the three grammatical genders, which 
Hottentot has in common with Aryan ; but all of 
which are found in no other linguistic family. 
The roots are monosyllabic, either concrete or 
formative, and these are joined together directly, 
not, as in Aryan, to the stem, that is, to a root 
modified for the purpose of receiving the inflec- 
tions. Thus both in physique and speech the 
Hottentot-Bushman group stands quite apart from 
all other divisions of mankind. The Namas still 
preserve the tribal organisation and the nomad 
pastoral habits of the race. But in the Cape the 
tribes have been broken up and the chiefs re- 
placed by magistrates since the beginning of the 
nineteenth century. Here also many speak Dutch or 
English exclusively, and all have been evangelised 
mostly by Protestant missionaries. Very few full- 
blood Hottentots are now found outside Namaqua- 
land, and the so-called Gonaqua, or “ Borderers,” 
are a mongrel race of Hottentots, Kafirs, and 
“ Mozambique®* ” (negroes from the east coast), 
thinly scattered over the eastern provinces of 
Cape Colony proper. Another degraded group are 
the “Hill Damaras ” of Damaraland, for which 
see Herero. At present the whole race scarcely 
numbers more than 200,000 altogether, of whom 
20,000 Namas of pure descent, the rest Koranas, 
Griquas, Gonaquas, and others, mainly half-breeds. 
(N. H. J. Bleek, A Comparative Grammar of South 
African Languages , 1862, and numerous other 
writings ; H. Hahn, Die Sprache der Nam a, etc., 
1870; G. Fritsch, Die Eingeborenen Sud. Africa's, 
etc., 1872 ; Lady Barker, Letters from South Africa . 

Hotti, a powerful Albanian tribe on the Monte- 
negro frontier. They take their name from the 
village of Hot, which has always been their chief 
stronghold. They hold the first rank amongst the 
semi-independent tribes of North Albania, though 


less numerous than some of their neighbours; 
population 6, 000 to 7,000. 

Houdon, Jean Antoine (1711-1828), a cele- 
brated French sculptor, was born at Versailles. 
After ten years’ residence in Rome, where he pro- 
duced his colossal statue of St. Bruno, he returned 
to France, and in 1777 was elected a member of 
the Academy. In 1806 he became professor in 
the Ecole des Beaux-Arts. Houdon excelled in 
portraiture, and his works include likenesses of 
Rousseau, Voltaire, Diderot, Washington, Napo- 
leon, and many other celebrit ies. 

Houghton, Richard Monckton Milnes, 
1st Baron (1809-85), was born at Fryston Hall, 
Yorkshire, and educated at Trinity College, Cam- 
bridge, where he was the friend of Tennyson and 
Arthur Hallam. After leaving Cambridge, he 
travelled much abroad, recording his impressions 
in several volumes of verse, of which Palm Leaves 
(1844), dealing with Eastern life and thought, is 
the best known. But Lord Houghton’s position in, 
literary history is due rather to the keen interest 
he took in contemporary poetry and the advice and 
encouragement he held out to struggling young 
authors than to any writings of his own. Perhaps 
his best-known work is his Life and Letters of John 
Neats (1848). During his career in the House of 
Commons (1837-03) he was successively the follower 
of Peel, Lord John Russell, and Palmerston. He 
was ever on the side of liberty abroad and social 
progress at home ; he supported the Italians and 
the Poles in their struggles for independence, and 
the First Juvenile Reformatories Bill was due to his 
efforts. His son (b. 1858)was Lord-Lieutenant of 
Ireland from 1892-95. He was made Earl of Crewe 
in the latter year. He became President of the 
Council in 1905, and Secretary for Colonies in 1908. 

Hound, an inclusive term for dogs that hunt 
by scent, not by sight. [Beagle, Bloodhound, 
Foxhound, Harrier, Staghound.] 

Hounslow, a town of Middlesex, 10 miles west 
of London. Near the town are extensive gunpowder 
mills and military barracks. It was once an impor- 
tant posting station, but its fame is mainly derived 
from the Heath which in old days was infested by 
highwaymen. The greater part of it is now enclosed. 

Hour is a useful measure of time. It is the 
twenty-fourth part of the sidereal, solar, or mean- 
solar day, each of these giving a different value to 
the corresponding hour. The hour most familiar is 
that based on mean-solar time. In astronomical 
observations sidereal time is taken. [Day.] 

Housebreaking is the offence of breaking 
and entering a dwelling-house or building occupied 
therewith, or a school-house, shop, warehouse, or 
counting-house to commit any felony therein, or 
where a person commits a felony in any such 
building and then breaks out of it. The maxi- 
mum punishment is 14 years’ penal servitude. 
[Burglary.] 

House-leek (Sempervivum. tectorum ), a plant 
belonging to the Crassulace®, native to the Alps, 
but commonly seen on the roofs of out-houses in 
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England and elsewhere, being supposed to be a 
protection against lightning, whence its German 
name “ Donnerkraut.” It has a rosette of fleshy 
spinously-pointed radical leaves, and multiplies 
itself by closely-grouped offsets. Its flower-stalk 
is pink and fleshy, and bears a flat reflexed cyme of 
pink flowers, each with about a dozen petals. The 
leaves contain malic acid, and are a popular 
remedy for bruises, swellings, stings, burns, corns, 
freckles, etc. 

Housemaid’s Knee. The bursa interposed 
between the patella or knee-cap and the skin is 
often affected by inflammation and chronic en- 
largement, particularly in those whoso occupation 
compels them to frequently adopt the kneeling 
posture. Hence the term housemaid’s knee is 
commonly applied to the condition of enlargement 
of this bursa, just as similar enlargement of the 
bursa over the elbow is known as miner’s elbow. 
The treatment of housemaid’s knee consists in the 
application of counter-irritants, such as iodine, with 
accompanying pressure ; in some instances it may 
be necessary to puncture the swelling or even to 
dissect out the thickened wall of the bursa. 

House of Commons, Clerk of, an officer 
appointed by the Crown, whose duty it is to record 
the proceedings of the House, which are entered by 
himself or his deputies upon its journals. He also 
receives and takes charge of the petitions presented 
to the House, and generally assists the Speaker in 
the details of ins onerous duties. Similar officers 
are employed in the House of Lords. By a statute 
passed in the reign of George III. the Clerk of Par- 
liament is directed to indorse on every Act, imme- 
diately after the title thereof, the day, month, and 
year when the same shall have passed, and shall 
have received the Royal assent, and such indorse- 
ment shall be the date of its commencement where 
no other is provided by the Act. 

Houses of Commons and Lords. [Par- 

LIAMENT.] 

Houston, a town of Texas State, United' States, 
on the Buffalo Bayou, 49 miles N.W. of Galveston. 
It is an important railway centre and river port, 
shipping cattle, grain, and other commodities in 
large quantities. 

Kouston 9 Samuel (1793-1863), an American 
soldier and politician, was born in Virginia, but 
removed to Tennessee at an early age, and was on 
familiar terms with the Cherokee Indians, among 
whom he lived for three years. From 1813-15 he 
served in the United States army, rising to the rank 
of lieutenant. He then studied law, and in 1 823 
represented Tennessee in Congress, and became 
governor of the State in 1827. In 1830 he joined 
the Cherokee Indians, and took their part at 
Washington against the agents who cheated them. 
In 1832 ho went to Texas, and during the war of 
independence he was commander of the Texas 
forces, and defeated Santa Anna’s army. He was 
the first president of the new* Texan republic, and 
when it became a state in 1845 he represented it in 
the Senate. He was made governor of Texas in 1859, 
but retired in 1861 upon the question of secession. 


Houtman, Cornelius van, Dutch seaman, 
was commander, in 1594, of the first Dutch expedi- 
tion to the East Indies ; but on a subsequent voyage, 
on which he was accompanied by John Davis, the 
English navigator, he was murdered by the natives 
of Acheen. His brother Frederick, who also accom- 
panied him, was at the same time taken prisoner, 
and during a two years’ captivity compiled the first 
Malay dictionary, and made many valuable obser- 
vations of stars in the southern hemisphere. 

Hova (pronounced Hum ), the ruling nation of 
Madagascar, who are chiefly confined to the pro- 
vince of Imerina, in the central part of the inland 
plateau. Of all the Malagasy peoples the Hovas 
have best preserved the original Malay type, though 
a distinct strain of Negro blood is betrayed in their 
frizzly hair and tumid lips. Hova, a term of doubt- 
ful origin, is properly the name of the middle 
classes, the nobles calling themselves Andriana , 
while the slaves arc collectively known as Mainti 
or Andevo. The Hova peasantry are industrious 
tillers of the land, courteous and hospitable, while 
those of the capital and other large towns have the 
reputation of being “past-masters in the arts of 
deceit and cajolery.” They are, however, remark- 
ably intelligent, mostly Protestants, well-educated 
and skilful craftsmen. Through the Hovas western 
culture is gradually spreading over the whole 
island, though its progress has been somewhat 
checked by the recent meddlesome interference 
of the French in the internal affairs of the king- 
dom. {The Antananarivo Annual , etc., 1875-92; 
J. Sibree, Madagascar and its People, 1870; H. W. 
Little, Madagascar : its History and People , 1884.) 

Hoveden, Roger of, an English chronicler of 
the 1 2t h century who is thought to have been born 
at Ilowden in Yorkshire. He appears to have 
studied law, and to have become a member of the 
court of Henry IT., whom he accompanied to France. 
The king sent him on a diplomatic mission to 
Scotland, and also employed him to negotiate with 
the abbeys at Reading with regard to filling vacant 
abbacies. In 1189 Roger was Justice Itinerant in 
the northern counties, and is thought to have 
retired into private life at the king’s death, and to 
have written his history at this period, and possibly 
at Howden. He divides his work into two parts, 
the first dealing with events prior to Henry II.’s 
accession, and the second carrying the history down 
to the year 1201. Much of his work is an adapta- 
tion from earlier chronicles, but the record of the 
last ten years in his history is entirely original. 

Howard, Catherine ( circa 1520-1542), was 
the granddaughter of the second Duke of Norfolk 
and wife of Henry VIII., who married her after 
his divorce from Anne of Cleves in 1640. In 1542 
Queen Catherine was arraigned, condemned, and 
beheaded, on a charge of immoral conduct before 
her marriage with the king. 

Howard, Charles, Lord Howard of Effing- 
ham, and, later, Earl of Nottingham, seaman 
and statesman, was son of William, first Lord 
Howard of Effingham, and grandson of the second 
Duke of Norfolk, and was born in 1536. In 1569 he 
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held a military command during the Northern 
Rebellion. In the following year, however, he was 
made an admiral, and, though a Roman Catholic, 
was created a K.G. and Lord Chamberlain in 1574, 
and Lord High Admiral of England in 1585. In the 
following year he was one of the commissioners for 
the trial of Mary Queen of Scots, whose execution 
he strongly advocated. In 1588 he commanded in 
chief, with conspicuous ability and success, against 
the Spanish Armada, with his flag in the Ark Itoyal ; 
and in 1596 he led the naval attack upon Cadiz, and 
for his services was in 1597 created Earl of Notting- 
ham. In 1599, as an additional reward, he was made 
Lord-Lieutenant-General of All England. In 1601 
he helped to suppress Essex’s rebellion, and in 1605 
he went as ambassador-extraordinary to Spain. 
These were his last services of importance. He died 
in 1624. 

Howard, Sib Edward, son of Thomas Howard, 
Earl of Surrey and second Duke of Norfolk, was 
born about 1470, and, having been created Lord 
Admiral of England, distinguished himself in 1510 
by defeating and killing the celebrated Scottish 
privateer, Andrew Barton. In 1512 he fought an 
indecisive action with the French off Brest, and in 
the following year, in a second action in the same 
neighbourhood, he was killed. As Lord Admiral, 
his brother Sir Thomas, who in 1524 succeeded 
to the dukedom of Norfolk, followed him. 

Howard, John (1726-90), an English philan- 
thropist, was born at Enfield, and apprenticed while 
young to a firm of grocers in the City of London. 
His father’s death in 1742 enabled him to abandon 
this line of life and to spend a year in foreign 
travel. On his return to England he settled at 
Stoke Newington, and in 1752 he married. His 
wife’s death in 1755 unsettled him, and he started 
for Portugal, but was captured by a French privateer 
and was for some time a prisoner of war. After 
his exchange he again settled down in England, 
and married a second wife, who died in 1765. He 
then went abroad to France, Switzerland, Italy, and 
Germany ; and on his return to England he again 
settled down on his estate, and in 1773 became 
High Sheriff of Bedfordshire, an appointment which 
turned his attention to prison reform. His first 
efforts were directed against the practice of paying 
gaolers by fees, and investigations on this point led ' 
him to attack other abuses and shortcomings. His 
evidence before a Parliamentary Commission in 1774 
resulted in the passing of two bills abolishing 
gaolers’ fees and providing for a better sanitary 
condition in prisons. Howard then carried on his 
prison investigations in Scotland, Ireland, France, 
Flanders, Holland, and Germany, and in 1777 
published the result of his labours in a book — State 
of the Prison * in England and Wales , with Pre- 
liminary Observation , and an Account of some 
Foreign Prisons. The rest of his life was spent in 
further inspection of prisons at home and abroad. 
He underwent in some places much difficulty and 
danger in carrying out his objects, and embodied 
from time to time the additional facts that came to 
his knowledge in new editions of his former work. 
His last journey abroad began in 1789, and early in 


the next year he died of camp-fever in Kherson. 
His statue was erected in St. Paul’s Cathedral, and 
was paid for by public subscription, and was, more- 
over, the first statue set up in the cathedral. There 
is a portrait of him in the National Portrait 
Gallery. His researches were carried out at his own 
expense, and were the undoubt ed cause of the many 
reforms in the treatment of prisoners that were 
introduced in the nineteenth contury. 

Howard, Oliver, an American general, was 
born in 1830, and received his military training at 
West Point. In 1861 he commanded a volunteer 
regiment in t he Civil War, and was made brigadier- 
general after the battle of Bull Run. He took part 
in many later actions, and commanded the right 
wing of General Sherman’s army. In 1877 and 
1878 he commanded in two Indian campaigns, 
and in 1884 he was enrolled in the Legion of 
Honour. He died in 1909. 

Howe, John (1630-1706), a Puritan divine, was 
bom at Loughborough, in Leicestershire, in which 
parish his father was curate for some years till his 
suspension for alleged irregularity by the Court of 
High Commission in 1634. The son was a graduate 
of both Cambridge and Oxford, and was elected 
fellow of Magdalen College in the latter university, 
and, having taken orders, he was appointed per- 
petual curate first of Great Torrington and then of 
St. Saviour’s, Dartmouth. Having pleased Crom- 
well by his preaching at Whitehall, he was 
appointed chaplain to the Protector, a post in 
which lie won the respect of all. Upon the deposi- 
tion of Richard Cromwell (1659), Howe, who had a 
high opinion of the unappreciated Protector, re- 
turned to Torrington, where he officiated, but not 
without persecution, till 1662, when he was ejected 
in accordance with the terms of the Uniformity 
Act. In 1670 he went to Ireland as domestic 
chaplain to Viscount Massereene, and five years 
later he became pastor of a Presbyterian congrega- 
tion in London. In 1685 be went abroad and 
settled at Utrecht, but returned in 1687, and after 
the accession of William III. was a, great advocate 
of mutual toleration and forbearance, and also of 
a union between Presbyterians and Congregation - 
alists. His later years were quiet and uneventful. 
The Living Temple and his many other works were 
published in eight volumes in 1822, and there are 
memoirs of his life. 

Howe, Richard Hqwe, first Earl, was second 
son of Scrope, second Viscount Howe, and was born 
in 1726. At the age of fourteen he left Eton to 
accompany Commodore Anson to the South Seas, 
but participated only in the first half of that 
celebrated voyage. In 1743 he shared in the 
attack on La Guaira, and in 1745 was made com- 
mander and in 1746 captain. He took part in the 
expedition to Basque Roads in 1757, was commodore 
on the coast of Brittany in 1758, and fought at the 
battle of Quiberon Bay in 1759. From 1765 he was 
Treasurer of the Navy, and in 1770 reached flag- 
rank, and was made commander-in-chief in the 
Mediterranean. Promotion to vice-admiral followed 
in 1775, and in the following year Howe went as 
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commander-in-chief to the North American station, 
where he remained for two years. As admiral and 
commander-in-chief in the Channel in 1785, he re- 
lieved Gibraltar, and in 1783 became First Lord of 
the Admiralty. At the expiration of bis term in 
that capacity, having previously succeeded to the 
family title, he was created Earl Howe. In 1792 
he was made vice-admiral of England, and, upon 
the outbreak of war in 1793, returned to the Channel, 
flying the Union at the main by special order. After 
some preliminary skirmishing* in 1794, he brought 
to action the French fleet off Ushant, and on “the 
Glorious First of June ” defeated it. King George 
visited the Earl upon his arrival at Spithead, and 
presented the victor with a sword worth £3,150, a 
gold chain and a medal. Other honours were 
showered upon Howe, who, however, owing to 
growing ill-health, had to resign his command in 
the Channel in 1795 and that of the Western 
Squadron in 1797. in 1790 he was made Admiral 
of the Fleet and General of Marines, and in 1797 
he received the Garter. He died in 1799. 

Howell, 3am KB (1594-1000), an English author, 
was the first to write an English handbook of 
foreign travel, lie was the son of a Welsh 
minister in Carmarthenshire, and graduated at 
Jesus College, Oxford. Being sent abroad to find 
foreign workmen for some glassworks of which he 
wftH steward, he visited France, Spain, Italy, and 
Holland. Soon after he was sent with Lord Digby’s 
embassy to Spain, and in 1032 lie accompanied the 
Earl of Leicester’s embassy to Denmark. In 1020 
he had been appointed secretary to Lord Scrope, 
Lord President in the North, and in 1027 he sat in 
Parliament for Richmond, and in 1042 was made 
clerk of the Privy Council. From 1043-48 he was 
imprisoned for his royalist views. In 1000 he was 
Appointed historiographer to the king. Besides 
his book on foreign travel his best-known works are 
a collection of Letters (Epistolw Ito-Elianri), an 
English, French , Italian , and Spanish Dictionary , 
allegorical Discourses of Trees , a Spanish English 
Grammar , several Italian and Spanish translations, 
and a Life of Louis XIII. 

Howells, Willi am Dean, an American novelist, 
was born at Martin’s Ferry, Ohio, in 1837. He 
began his literary career as a journalist. He wrote 
a life of Lincoln in 1800, and from 1801-65 he was 
consul alt Venice, his Venetian Life being the 
result of his residence there. Having done much 
work as a journalist and critic, he became in 1872 
editor of the Atlantic Monthly , a post which he 
held for some years. He likewise contributed to 
the Century , and to Harper's Magazine. His first 
novel, Their Wedding Journey , was published in 
1871, and has been followed by a regular suc- 
cession of others as to whose merits opinions are 
much divided. Among these may be mentioned 
The Lady of the Aroostook , The Disc of Silas Lap - 
ham. An Indian Summer, and The Kentons. 

Howitt, William (1795-1879), English poet 
and author, was born at Heanor, in Derbyshire. 
His first published work, a poem, appeared in 1814. 
In 1823 he married a lady, who was, like himself, a 


member of the Society of Friends, and who also 
wrote much, sometimes in conjunction with her 
husband, and sometimes independently. A col- 
lection of joint poems was issued in 1827, and from 
that time a constant stream of works issued from 
their prolific pens, including The Illustrated History 
of England (for Messrs. Cassell). The pair pub- 
lished many works on local antiquities, and William 
Howitt translated from German and Swedish. 

Howitzer, a field gun employed for high angle 
fire, for attacking positions which could not be 
reached with the ordinary gun, and for dropping 
shells upon an enemy secreted behind some obstacle, 
etc. The new British howitzer is the 4 5, capable 
of being fired at an angle of 45 degrees, and of 
discharging 10 rounds a minute. It replaced the 
5*7 howitzer gun. Howitzers were largely employed 
by the Japane.se in the war with Russia, and their 
suocess led to howitzer gunnery being developed. 

Howker, vulgarly Hookeb, a small Dutch 
vessel of not more than 200 tons with main and 
mizen masts. Also a one-masted fishing-boat used 
on the south coast of Ireland. The name is, in 
addition, applied loosely and familiarly to any 
vessel. 

Howler, Howling Monkey, any monkey of the 
genuB Mycetcs with several species from Central and 
South America. They are large, powerful monkeys, 
with prehensile tails. The loud rolling noise 
whence they derive their name is produced by the 
enlargement of the hyoid bone and a strong 
muscular apparatus in the throat. 

Howrah, a town on the right bank of the 
Hooghly, Lower Provinces of India, and opposite 
to Calcutta, of which it forms a suburb, communi- 
cation between the two being carried on by means 
of ferry steamers and a pontoon bridge. The 
East Indian Railway has a terminus here, and 
there are important dockyards. In the neighbour- 
hood are botanical gardens, and the Bishop’s 
College. 

Hoy, a small vessel usually rigged as a sloop, 
and used for the transport of passengers or goods 
from place to place, or from shore to ship : espe- 
cially a vessel used for transport of powder, shell, 
etc., to raen-of-war. The Dutch hoy has two masts. 

Hoyle, Edmond (1072-1769), the first of the 
series of writers upon whist, and other games. 
He is said to have been a barrister, and to have 
given lessons in whist. His Short Treatise was 
printed in 1742, and was followed by handbooks 
on backgammon, picquet, quadrille, and brag. 
Many editions of the Short Treatise have been 
issued, and it has been translated into French, 
German, and Italian. He also wrote upon the doc- 
trine of Chances. 

Httauaca. [Guanaca.] 

Hnaxtecs, an historical people of Mexico, who 
occupy the northern parts of the province of Vera 
Cruz between the sea and the Sierra Madre. The 
Huaxtecs are the northernmost branch of the 
Maya family, separated by numerous intervening 
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nations from the kindred peoples of Yucatan. At 
the time of the Spanish conquest (1520) they had 
already been settled from time immemorial in 
their present domain, which, according to some 
authorities, is the cradle of the Maya race. Their 
language is still spoken in Vera Cruz mid San 
Luis Potosi, while the Totonac, another member 
of the same Maya family, is current in Puebla and 
in the southern districts of Vera Cruz. A Mexican 
writer describes the Huaxtecs as a powerful and 
wealthy people, who wore gold ornaments in their 
ears and lips, inserted sharp chips of white stone 
in the nostrils, and carried little round mirrors at 
their girdles. 

Huber, Francois (1750-1831), a Swiss natur- 
alist, whose special subject was the honey-bee, was 
born at Geneva. Early study led to disease of the 
eyes which resulted in blindness, and his minute 
observations upon the habits and history of bees 
were carried on through the devoted and systematic 
labours of his wife and a servant. His Nouvelles 
Observations sur les Abe Hies has been translated 
into English. He also wrote other papers on 
kindred subjects, and his taste for natural history 
was handed on to his son. 

Hubert, St., Bishop of Li&ge and patron of 
sportsmen, was the son of Bertrand, Duke of 
Guienne, and a courtier of Tlieodoric and Pepin 
of Heristal. Tradition relates that lie was, when 
a layman, passionately fond of the chase, and 
that the appearance of a stag with a crucifix 
between his horns converted him as he was hunt- 
ing on one Good Friday. He entered a monastery, 
and afterwards, when bishop, built a cathedral at 
Lifcge. One hundred years after his death, in 727, 
his body was translated to an abbey in the Arden- 
nes, around which a town sprang up, owing to the 
resort thither of innumerable pilgrims. There is 
still a considerable traffic in medals, which are 
considered to be of efficacy as a preservative from 
hydrophobia. A picture in the abbey-church at 
St. Hubert illustrates the stag episode. 

Kubli, an Indian town, in the Dharwar district 
of Bombay, 13 miles S.E. of Dharwar, and 230 
miles S.E. of Poona. It is the centre of a con- 
siderable cotton trade, and its position on the main 
road to Poona gives it a vigorous general trade. 

Hue, Everiste (1813-1800), a noted French 
missionary, was born at Toulouse. In 1839, being 
then a priest, he started on missionary work in 
China, where he learnt the language, and adopted 
the dress and, as far as possible, the habits of the 
country. For some time he presided over a 
mission centre in Mongolia, and studied the dia- 
lects and customs of the Tartars, and translated 
religious works for their benefit. In 1844 he set 
out with another priest, named Gabet, and a native 
Christian, upon the journey of exploration in 
Thibet which made their names famous, and 
which ended in their being sent back to Canton 
a.t the request of the Chinese ambassador. The 
Souvenirs of Travels vn Tartary, Thibet , and China 
were translated into English by W. Hazlitt in 
1851. L'Etnpvre Chirms and Le Cfvristianisme en 


Chine have also been translated into English. 
Hue spent his latter days in ill-health at Paris. 

Huddersfield, municipal and parliamentary 
borough (1 member) and market -town of the West 
Riding of Yorkshire, is on sloping ground near the 
Colne. The buildings are mostly of stone, and the 
town has been greatly improved and extended 
since its rise in manufacturing importance and 
its becoming the chief home of the fancy 
woollen trade. Among the public buildings are 
several churches and other places of worship, the 
cloth hall, the Armoury lecture halls, baths, 
Huddersfield college, technical school, and Gothic 
market-hall. There is a public park of 21 acres, 
given to the town by Mr. H. F. Beaumont, 
and bearing his name. Besides the manufacture 
of nearly every species of fancy woollen goods, 
the chief industries are silk and cotton mills, 
foundries, engineering and machinery works, organ 
factories, chemical and dye works. In the neigh- 
bourhood was the Roman station of Oambodunum, 
and the place itself is mentioned in Domesday. 
Coal is found in the neighbourhood, and there is a 
sulphurous spring. Robin Hood is said to have 
been buried near Huddersfield. Pop. (1901), 95,008. 

Hudson, Geoffery (1(519-1682), a celebrated 
English dwarf, born at Oakham in Rutlandshire. 
The story goes that he was brought to table before 
Charles I. and his Queen Henrietta, enclosed in a 
pie, and that he was t hen attached to the queen’s 
suite. In 1630 he was sent on a mission abroad, 
and was captured by Flemish pirates. After his 
return from captivity he was made captain of horse. 
He was so unfortunate as to be again captured by 
pirates, and during this imprisonment he grew 
considerably. After the Restoration he was pen- 
sioned, but being accused of participation in the 
Popish plot, was imprisoned, and is said to have 
finished his life in prison. Scott introduces him 
with effect in the The Fortunes of Nigel. 

Hudson, Henry, English navigator, born about 
1550, made four arctic voyages between 1607 and 
1610, and on the last discovered what after him 
have been called Hudson Strait and Hudson Bay 
(q.v.). While returning at the close of the third of 
these voyages, he was cast adrift in an open boat 
by his mutinous crew, and was never again heard 
of. While in the service of the Dutch East India 
Company he had explored the coast of North 
America and the river which bears his name (1609). 

Hudson Bay is an inland sea of British 
America, north-west of Canada, but included in 
the Dominion, between lat. 51° and 64° N., and 
long. 77° and 95° W., about 1,000 miles from 
north to south, with a greatest breadth of 600 
miles, and containing, with its gulfs and inlets, 
500,000 square miles. It is connected with the 
Atlantic by Hudson Strait, which is over 400 miles 
long and 100 broad. James Bay is a large gulf in 
the south, and Chesterfield Inlet extends a long 
way west. Hudson Bay is remarkably free from 
islands and shoals, except in the extreme north 
and at the entrance of the strait. From the;, 
middle of June to the end of October the bay te; 
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navigable, but there is much drift ice in the winter. 
Many rivers flow into the Bay, among them being 
the Churchill, the Nelson, and the Severn on the 
W., the Moore and the Albany in St James’s Bay, 
and the Great Whale on the E. The western 
coast is for the most part level and comparatively 
fertile, the eastern is lofty. Not much fish is 
found in the bay, though the white whale is 
sometimes taken. 

Hudson Bay Company, a joint-stock 
company founded in 1670 for the purpose of ob- 
taining furs and skins from North America. The 
charter of incorporation granted by Charles II. 
conferred on Prince Kupert and his seventeen 
associates the sole right of trading in the waters 
within Hudson Straits, and on the contiguous 
coasts, a region whicli was held to include all lands 
watered by rivers flowing into Hudson Bay. At 
the same time the government of this territory, 
which was called Rupert’s Land, was placed in 
their hands, and they were encouraged to extend 
their trading operations by a promise of the same 
special privileges in all lands into which they should 
penetrate “ out of the limits or places aforesaid.” 
In 1685 the English were deprived of most of their 
factories by the French, but they were restored by 
the Peace of Utrecht- (1713), and the French were 
never able to regain them. The trade of the Com- 
pany prospered from the first, but they were slow 
to explore the interior, and as late as 1749 their 
possessions consisted merely of four or five forts 
on the shore of Hudson Bay. After Canada 
became a part of the British dominions (1763), 
they suffered much from the competition of the 
North-West Fur Company of Montreal. In 1821 
the two companies sank their differences and 
obtained a joint monopoly, which was to extend 
throughout all the district to the west and north 
of the original settlement and to last for twenty-one 
years. A new licence was granted in 1838 to the 
Hudson Bay Company alone. On its expiration 
in 1859 the monopoly ceased, excepting in the 
Company’s original possessions. These, however, 
were sold to the British Government in 1869, and 
in 1870 they were incorporated in the Dominion of 
Canada. But the Company still retains a con- 
siderable quantity of land, especially in the neigh- 
bourhood of its numerous forts. 

Hudson River is in the state of New York, 
United States of America, taking its rise in the 
northern part of the state, where its eastern and 
western branches have a course of 40 miles before 
uniting to flow 15 miles S.E. to Hadley Falls, then 
a rather longer distance N.E. to Glen’s Falls, and 
then almost S. to New York Bay. Shortly below 
the junction of the streams the Sacandaga flows 
into the river, and 40 miles below Glen’s Falls the 
Mohawk joins the stream. Many towns are upon 
the river, among them being New York, Albany, 
Hudson, Poughkeepsie, and Troy. The last li8 
miles of the course of 350 miles are navigable for 
large vessels, and steamboats ply as far as Albany, 
145 miles above the mouth. The scenery is often 
compared to that of the Rhine. 


Htu$ is a town well fortified in the European 
style, about 10 miles above the mouth of the river 
Hu6, which flows into the China Sea near the Gulf 
of Tonquin, and it is the capital of Anam. Besides 
the outer walls, five miles in extent, there is an 
inner citadel fortified with two walls, and contain- 
ing the palace. Only small vessels can get over 
the bar at the river’s mouth, where is a fort 
occupied by a French garrison, Hu6 also having a 
French resident. 

Huelva, the name of a province and of a 
seaport town of Andalusia in Spain. The province, 
which is occupied in the north by branches of the 
Sierra Morena, is alluvial, and fertile in the south, 
and is rich in minerals, especially in copper, the 
working of which has been greatly developed of 
late. The town, which is 60 miles S.W. of Seville, 
is well built, and has some good squares, and has a 
brisk trade, especially in copper and other minerals, 
as well as in fruits and wines. Industries con- 
nected with shipping are also carried on. The 
value of the exports exceeds £5,000,000. A rail- 
way unites Huelva to Seville. 

Huerta, Vicente Garcia de la (1730-87), 
a Spanish poet and critic, was born in Estremadura 
and, after a life of much adventure, settled down as 
head of the Royal Library. As a critic his efforts 
were turned to discouraging the Gallican ten- 
dencies of the time and to advocating a return to 
the old types of national literature, though he did 
not entirely carry these principles out in his own 
works. His best-known work is a tragedy, Rachel , . 

Hnesca, the name of a province and of a town 
of Aragon in Spain. The province is on the 
French frontier, and contains some of the loftiest 
peaks of the Pyrenees. The south is more level, 
and the province has abundant pastures. The area 
is almost 6,000 square miles. The town, on the 
right bank of the Isuela, is 35 miles N.E. of Sara- 
gossa, and has good streets and squares, a fine 
Gothic cathedral containing some paintings, an 
ancient royal palace, and a university. 

Huet, Pierre Daniel (1630-1721), was born 
at Caen and educated at the Jesuit’s College there. 
He became with Bossuet joint tutor to the Dauphin, 
and had a share in the production of the Delphin 
editions of the classics. Later he took orders, 
and became Bishop of Soissons and of Avranches 
successively, afterwards, however, resigning his 
bishopric, and died as abbot of Fontenay. Among 
his works were bis Memoirs in Latin, a History of 
the Commerce and Navigation of the Ancients, and 
books upon theology, philosophy, and history. 

Huggins, Sir William (b. 1824), English astro- 
nomer, early commenced the study of physical 
science. In 1852 he was elected member of the 
Microscopical Society, and a few years later de- 
voted himself entirely to astronomy. He has made 
many important discoveries, and is a member of 
most of the scientific societies of England. In 
1902 he was made a member of the newly-insti* 
tuted Order of Merit. 
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Hugh, St. (1135-1200), Bishop of Lincoln, was 
born at Avalon in Burgundy. His father, who was 
Lord of Avalon, became a monk, and the boy was 
educated in the monastery. He became deacon at 
the age of nineteen, and in 1160 he joined the 
Carthusian order. In 1175 Henry II. brought him 
to the Carthusian convent at Witham, and in 1186 
made him bisliop. St. Hugh often offended Henry 
by his sturdy opposition, but regained his favour 
by his bonhomie and tact. He was loyal to Richard, 
but made an important point in constitutional 
history by opposing the granting of a subsidy to 
the king. The bishop was present at the coronation 
of King John. He almost rebuilt Lincoln cathedral, 
and when, after his death, miracles were reported to 
be worked at his tomb, he became the St. Thomas 
of the north. 

Hugh, St. (of Lincoln), (1245-55), was a boy 
who was said to have been put to death by Jews, 
and his body was found in a well where its 
presence was miraculously revealed. His body was 
taken to the cathedral, and some of the Jews said 
to be implicated were imprisoned and hanged. 

Hughes, Sir Edward, English admiral, born 
about 1720, became a post-captain in 1748, after 
having already seen much service. In 1757 he 
commanded the Somerset in Boscawen’s expedition 
against Louisbourg, and in 1758 in the expedition 
to Quebec. He was subsequently commodore in the 
East Indies, and after his promotion to flag-rank in 
1778 became a K.B., and rear-admiral on that 
station. There he fought five actions with the 
French under Suffren, and distinguished himself as 
a tactician and organiser. He had in the meantime, 
in 1780, been made a vice-admiral, and in 1793 he 
was promoted to be admiral. He died in 1794. 

Hughes, Thomas, born 1823, an English Q.C. 
and County Court Judge (1882), once Liberal 
member for Lambeth, is better known to most as the 
author of Tom Broom's School Days , and Tom Brown 
at Oxford , and The Scouring of the White Horse. 
Both in Parliament and out of it Mr. Hughes made 
himself the advocate of many schemes for the 
advancement of the well-being of the working- 
classes, and he was one of the earliest promoters of 
the principle of co-operation in conjunction with 
Kingsley and F. D. Maurice. He died in 1896. 

Hugo, Victor Marie (1802-1885), a great 
French poet and novelist, was born at Besamjon. 
His father, an officer, followed the fortunes of 
Joseph Bonaparte into Italy and Spain, being ac- 
companied to these countries *by his son, who 
displayed a taste for writing verses when only 12 
years old. In 1823 he produced his first novel, 
Han i VIsla/nde , and in 1828 a full edition of Odes 
et Ballades , having the year before brought out his 
play Cromwell, which gave the first impulse to the 
war between the Classicists and Romanticists, 
which culminated in the production of Hernani in 
1830. Then followed many dramas such as Marion 
Delorme , Le Roi s' amuse , Lucrece Borgia , Marie 
Tudor , Ituy Bias , etc. This work, however, did not 
exhaust his energies, for he published during this 
period the novel Notre Dame de Baris, and Les 


Feuilles cC Automnc. and other poems in his best 
style. He also wrote critical essays, and con- 
tributed to a review. He was admitted to the 
French Academy in 1841, and in 1845 Louis Philippe 
made him a peer of France. From 1848 to 1851 he 
was engaged in politics, at first on the Conservative 
side and then on the Democratic, and the coup 
(T Hat saw him flee to Brussels, where he wrote the 
first of his bitter attacks upon Napoleon III. He 
then went to Jersey and afterwards to Guernsey, 
where he remained till tho establishment of the 
French Republic. It was during this period that 
some of his books best known to English readers 
were published. Such are Les Miserahlcs, Les 
Travailleurs de la Mer , V Homme qui Bit , and many 
of his later poems. Of the several works wiitteii 
after his return to France in 1870, perhaps the 
most notable is L'Histoire d'un Crime. Victor 
Hugo’s faults seem to have lain in the direction of 
self-consciousness and exaggeration. 

Huguenots, the former name of the members 
of the Protestant Church in France. The word is a 
corruption of the German Mdgcnossen , “sworn 
confederates,” and was imported from Geneva, 
where it was used as a political nickname. Tho 
French reformers were at first disposed to favour 
the views of Luther, but by tho middle of the 
16th century the movement had assumed a 
thoroughly Calvinistic character. As such it was 
bitterly opposed by the Court, and the persecutions 
to which the Huguenots were subjected drove them 
to take up arms in 1560. The ensuing struggle was 
due almost as much to political as to religious 
causes, especially in its later phases, for the 
adhesion of many of the discontented nobles and 
the thorough organisation of the party on a more or 
loss democratic basis made it a grave source of 
political danger. The contest was continued inter- 
mittently for nearly forty years, war alternating 
with peace, according as to whether the royal 
party conceived that they hud more to fear from 
tho Huguenots or from their adversaries, the Guises 
(q.v.). Eight short wars are reckoned during this 
period, each terminated by a peace from whiedi the 
Huguenots derived some temporary advantages. 
Their leaders were at first Louis de Bourbon, Prince 
de Cond6 (q.v.), and the Admiral Coligny (q.v.) ; 
after the death of the former at Jarnac in 1569, 
Henri, heir to the throne of Navarre, afterwards 
Henri IV. of France (q.v.), was put forward by his 
mother, Jeanne d’Albret, as their political champion. 
On one occasion, when the influence of the Guises 
was paramount, the Court party had recourse to 
treachery, but the massacre of St. Bartholomew 
(1572), terrible as were its immediate effects, failed 
altogether in its purpose of eradicating the Hugue- 
nots— perhaps the most serious injury it inflicted 
on them was the loss of their leader Coligny. The 
treaty of 1573, granting the Huguenots freedom of 
worship at Montauban, Nimes, and La Rochelle 
was the model for numerous subsequent arrange- 
ments of the same kind, with the result that these 
places ultimately became Protestant strongholds. 
The Roman Catholic cause was apparently strength- 
ened by the formation of the “ Holy League ” (1576), 
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bat this association was really intended to promote 
the ambitious designs of the Guises, and with their 
fall it came to an end. The accession of Henri IV. 
seemed to promise a new era for the Huguenots, 
but the Edict of Nantes (1598) by no means satisfied 
their aspirations, as it did little more than repeat 
the provisions of some of the previous edicts. 
Peace was maintained during the reign of Henri, 
but under his son, Louis XIII., hostilities were 
again resumed. The efforts of the Huguenots to 
improve their position were, however, brought to a 
fatal close by the reduction of La Eochelle, after a 
gallant resistance, in 1029. From this time forward 
they were deprived of ail military and political 
power, but contributed greatly to the material 
prosperity of France by their skill and industry in 
every department of trade. But Louis XIV., who 
in religious matters was influenced by the Jesuits, 
resumed a policy of persecution, and even before 
the revocation of the Edict of Nantes (1685) vast 
numbers of Huguenots had already left the country. 
Most of those who remained took refuge in the 
mountains of the Cevennes, where in 1704 they 
broke out into a rebellion which lasted for two 
years. [Camisards.] In the 18th century a 
spirit of toleration grew up, which was gradually 
extended to the Huguenots, although it was not 
until 1 789 that they regained their lost privileges. 

The Huguenot families which found a refuge 
from political and religious tyranny in England 
have exercised an important influence on her indus- 
trial history. In the reign of Elizabeth they settled 
in large numbers in London, Canterbury, Coventry, 
Southampton, and other towns. From the first 
they were allowed perfect liberty of worship. The 
Spitalfields silk industry grew up with the emigra- 
tion which took place after the revocation of the 
Edict of Nantes. Among other industries for 
which England is specially indebted to the Hugue- 
nots may be mentioned those of linen, paper, 
clocks, glass, locks, and surgical instruments. 

Huia, or New Zealand Wood Crow ( lletcro - 
looha dentirostris'), a rare New Zealand bird, by 
some authorities classed as an aberrant crow, and 
by others as a starling. It is remarkable for the fact 
that the bills in the two sexes differ in shape and size. 

Hall, or Kingston-upon-Hull, one of the chief 
ports of England, is a municipal and parliamentary 
borough single-member divisions), in the East 
Riding of Yorkshire, and bn the north shore of 
the Humber estuary, at the point where the river 
Hull falls into the estuary, 20 miles from the 
mouth of the Humber, and 34 miles S.E. of York. 
The town stands on low ground protected from the 
river by embankments, and is built mostly of brick. 
The old cruciform parish church of the Holy Trinity 
is one of the largest parish churches in England. 
In many of its features the building bears a striking 
resemblance to Beverley Minster. The church of 
St. Mary, Lowgate, is Perp. Among other principal 
public buildings are many other churches and 
places of worship, the town-hall, the exohange, 
corn-exchange, new market-hall, dock offices, gram- 
mar sohool, free library, opera house, Hull add East 
Hiding College, etc. The Trinity house (founded 


1309) is one of three institutions of this name, the 
others being at London and Newcastle. Its purpose 
is twofold — the relief of members (called “brothers”) 
or their widows or children, and the supervision of 
buoys and beacons along the coast of the Humber. 
The Merchants’ Exchange, in Italian style, occupies 
the site of the mansion' of the De la Poles, Dukes 
and Earls of Suffolk in the 15th and 10th centuries, 
who were descendants of a merchant of this town. 
Hull is served by five railway companies, and has a 
good railway station. There are several public 
parks. The great industry of Hull is connected 
with shipping, and the dock accommodation makes 
it the third port in the kingdom. There is a large 
coasting trade, and a brisk foreign trade with the 
Baltic, America, the Mediterranean and other 
places. The docks belonging to the Hull Dock 
Company comprise 140 acres, and there are also 
40 acres of other docks, and graving-docks as well. 
The chief industries beyond those relating imme- 
diately to the docks are ship-building, iron- 
foundries, machine-shops, seed-crushing, chemicals 
of various kinds, cotton and flax mills, canvas, rope, 
and cable-making, and the manufacture of tobacco. 
The town also sends out many large fishing fleets. 
Edward I. granted a charter to the town, and in 
1359 it furnished 10 ships and 470 sailors. Both 
in the Civil War and in the Revolution Hull de- 
cided against the king, and the day of William 
III. ’s proclamation at Hull is kept as a holiday. 
Among illustrious natives of the town was Andrew 
Marvell. Pop. (1901), 240,618. 

Hullalx, John, LL.D. (1812-84), an English 
music teacher and writer upon music, is generally 
looked on as the man who has done most to 
popularise music in England. He was born at 
Worcester, and learnt music from his mother. In 
1832, after studying under William Horsley, he 
became a member of the Royal Academy of 
Music, and in 1836 he composed an opera. He 
was appointed Musical Inspector of Training 
Schools, but paralysis in 1880 put an end to much 
of his active work. It was he who introduced 
Wilhelm’s method into England. Among bis pro- 
ductions are the songs The Sands of Bee and the 
Three Fishers , a Grammar of Vocal Music , and 
similar books, and he contributed to periodicals. 

Hulsean Professorship and Lecture- 
ship, The, in the university of Cambridge, were 
founded in 1789 by the will of the Rev. John Hulse, 
a graduate of St. John’s College, who bequeathed 
his property in Cheshire for .their support. The 
holders of the offices were originally termed the 
Christian Advocate and the Christian Preacher 
respectively. The subject of the four annual 
lectures is “ The Evidence for Revealed Religion,” 
or some kindred topic. The lectureship is held for 
a year. 

Humane Society, The. The purpose of this 
institution, established in London by thirty-four 
private gentlemen in 1774, is to restore animation 
in those who are apparently drowned. Amongst 
other efforts for this purpose it maintains boats 
with life-saving apparatus on the Serpentine in 
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Hyde Park with printed instructions as to the 
method to be pursued. It also distributes numerous 
medals and other awards for gallantry displayed in 
the endeavour to rescue life, especially in cases of 
drowning. 

Humanitarians, in theology, are those who 
deny the divine nature of Christ. [Unitarians.] 
The name is also given to the St. Simonians and 
others whose aim is to perfect the human race by a 
reorganisation of society; to the adherents of 
Auguste Comte [Positivism] ; and to those 
who, from repugnance to inflict pain, support the 
abolition of capital punishment, etc. 

Humber, The, a river estuary on the east of 
England, between the counties of York on the 
north and Lincoln on the south. It is about 35 
miles long, and has an average breadth of 2 to 3 
miles, opening out at the eastern end to 6 miles, 
and drains a basin of nearly 10,000 miles, such 
being the extent of land drained by the Ouse, 
with its tributaries Aire and Derwent, the Don, the 
Trent, and lastly the Hull. From the entrance of 
the Ouse the direction taken by the estuary is 
W. by N., and from that point to Spurn Head, 
S.S.E. The chief ports are Hull, Goole, and Great 
Grimsby, and navigation is easy for large vessels 
as far upwards as Hull, and small vessels can 
ascend to Goole, 20 miles farther inland, while Great 
Grimsby is almost on the open sea opposite to 
Spurn Head. Many towns have been in the course 
of time swept away by encroachments of the sea, 
and are now represented by sands. 

Humboldt, Friedrich Heinrich Alexan- 
der von (1769' 1859), a great traveller and natu- 
ralist, was born at Berlin, and after studying at 
Gottingen and other universities, started on a tour 
down the Rhine, visiting France, Holland, and 
England. In 1791 he went to Freiberg to study 
mining and botany, and from then to 1797 he was 
engaged in mining operations, resigning his ap- 
pointment in the latter year for the sake of 
travelling. Having gone to Paris he made the 
acquaintance of Aime Bonpland, a medical and 
botanical student, and, having got from the King 
of Spain permission to travel in the Spanish 
Colonies of America, he sent for Bonpland, and 
the pair started from Corunna. At Teneriffe they 
climbed the Peak to make atmospherical and 
geological observations. For five years they ex- 
plored the regions of the Orinoco and Rio Negro, 
verifying the union of the Orinoco and the Amazon, 
and then spent some months in Cuba. In 1801 
they returned to South America, and ascended the 
Magdalena, then went by land to Quito and as far 
south as Lima, crossing the Andes five times, and 
climbing Chimborazo and other peaks, and after 
a visit to Mexico and the United States they 
arrived in France, and Humboldt set about arrang- 
ing the vast mass of materials they had brought 
with them, and, with the exception of short intervals, 
he remained there till 1827. His work on South 
America was published in three volumes, with atlas, 
from 1809 to 1825. In 1829 he set out in company 
with Ehrenberg and Gustav Rose on an exploring 
118 


expedition to Northern Asia, to examine the 
Oural and Altai mountains and the Caspian Sea, 
accomplishing 10,000 miles in nine months, and the 
results of this expedition, published by Rose and 
himself independently, gave a great impulse to 
research among men of science. For some years 
from this time Humboldt was engaged largely 
in political and court affairs, but he found time 
to publish a critioal examination of the geo- 
graphy of the New World. His great work Kosmog , 
in four volumes, had a great influence upon 
science, and has been often translated. Bohn’s 
Scientific Library contains in nine volumes transla- 
tions of his Travels, Kosmog , and Views of Nature. 

Humboldt, Karl Wilhelm von (1767-1835), 
brother of Alexander von Humboldt, German 
politician and author, was born at Berlin, where, 
as well as at the university of Gottingen, he 
studied law, and also gave attention to the philoso- 
phy of Kant, to antiquities, and the philosophy of 
art. He formed a friendship with Schiller, and 
published after the poet’s death a correspondence 
that had passed between them. In 1801 his literary 
and artistic pursuits were to some extent interrupted 
by diplomatic work, and from 1806-8 he was 
minister-plenipotentiary at Rome. He then re- 
turned to Berlin as Minister of the Interior in 
matters touching religion and education, and had 
much to do with the founding of the Berlin Uni- 
versity ; but, being appointed ambassador to Vienna 
in 1810, he was for some years busied about the 
events which were leading to the growth of 
Prussian greatness. From 1819 he lived chiefly 
in retirement upon his estate, and gave himself 
freely to study. His collected works were published 
at Berlin iif seven volumes (1841-43), and consist 
of poems, essays on divers matters, and treatises 
on language. His essay on The Sphere and Duties 
of Government is one of the earliest and most 
spirited defences of “individualism” or u Laissez 
Fairo ” in politics as against paternal government. 

Hume, David (1711-76), historian and philo- 
sopher, was bom in Berwickshire, and, having been 
brought up under a clever mother, entered the 
Edinburgh University. He abandoned the law, 
which was distasteful to him, for philosophy and 
classics, and read steadily English, French, Latin, 
and Italian literature. In 1734 he went to France, 
and while residing there he wrote his essay upon 
miracles. On his return to England he published a 
philosophical work, the Treatise on Human Nature , 
his most important philosophical work. It fell dead, 
but two volumes of Moral a/nd Political Essays, pub- 
lished in 1741-42, had a greater amount of success. 
For a time he was tutor to the Marquis of Annan- 
dale, and he became candidate for the chair of 
moral philosophy at Edinburgh and for that of logic 
at Glasgow, but in each case failed. He then became 
secretary to General Sinclair, and in 1751 went to 
London, and in 1752 published Political Discourses, 
which were well received. These contained the germ 
of the Free Trade doctrine. In 1752 his appoint- 
ment as librarian to the Faculty of Advocates gave 
him the idea of writing history. The first volume, 
treating of the reign of James 1. and Charles I 
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appeared in 1754, and in 1756 the second volume, 
covering the period between the beginning of the 
Civil War and the Revolution. He then published 
two volumes on the Tudor period. The book gave 
offence by its support of Absolutism, but was for 
long a standard work. The money from his books, 
and a pension from the Crown, enabled him to spend 
the latter part of his life in learned leisure, varied 
by a visit to France as secretary to the ambassador 
Lord Hertford, during which visit he was made 
much of by French society. For ten years he 
remained there, and afterwards was .Secretary of 
State for two years under General Conway, retiring 
then finally to Edinburgh. In philosophy Hume is 
an extreme sceptic, with a tendency (in the Essays) 
to a point of view like that of modern Positivism. 
On the one side his scepticism “ woke Kant from 
his dogmatic slumber,” on the other he anticipated 
J. S. Mill in many points. His Treatise on Human 
Nature and his Moral, Political and Literary 
Essays were re-edited in 1874 by T. H. Green and 
T. H. Grose. 

Hume, Joseph (1777-1855), a political and 
financial reformer, was bom at Montrose. He was 
brought up to the medical profession, and made 
his studies at Edinburgh. He obtained an appoint- 
ment as assistant ship’s surgeon in the East India 
Company's service in 1797. He worked hard at 
Eastern languages, and in the Mahratta War acted 
as Persian interpreter in Lord Lake’s army, besides 
doing medical duties, and filling other posts. 
Having thus accumulated a moderate fortune, he 
returned to Europe, and after an extensive foreign 
tour sat for a short time in Parliament. Losing 
his seat, and failing to become, as he desired, a 
director of the East India Company, he turned his 
energies to social reforms. Returned for the 
Aberdeen burghs, he attacked vigorously corruption 
and other abuses, and, though having no powers as 
an orator, he managed by his statistical knowledge 
and other qualities to obtain the respect of all 
parties during his chequered and somewhat in- 
termittent parliamentary career 

Humerus, the bone of the fore-arm. 

Hummel, John N epomuk (1778-1837), musical 
composer and performer, was born at Presburg. 
He received his early education in music from his 
father, fpid was then trained by Mozart. At 10 
years of age he accompanied his father on musical 
tours, and before the end of the century had 
composed several sonatas, trios, etc. He was then 
choir-master for a time to Prince Esterhazy, 
and made essays in a more ambitious style of 
composition. In 1816 he appeared in public as a 
pianist, and soon won fame, especially by his great 
powers as an improvisator. The latter park of his 
life was spent chiefly at Weimar, though he made 
foreign musical tours from time to time. 

Humming Bird - SO named from the noise 
made by the rapid motion of the wings— any species 
or individual of the Linnman genus Trochilus, now 
raised to the rank of a family, Trochilidaj j(=Hux- 
lev’s group Trochilomorphfe), and constituting, 
With ,tne Swifts, the group Macroc hires, from the 


extraordinary development of that portion of the 
wing corresponding to the mammalian band 
(manus). These birds, remarkable for their diminu- 
tive size and, generally, gorgeous metallic plumage, 
are confined to the New World, ranging north- 
ward from Tierra del Fuego to the island of 
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Sitka, and ascending from the lowlands near the 
coasts to an altitude of 16,000 feet in the Andes. 
But by far the greater number of the more than 
400 known species are found in the tropical forest- 
regions, whither those from the extreme north and 
south retreat when the short summer of the high 
latitudes comes to an end. The bill is slender, and 
in most cases long ; the tongue is protrusile, bifid 
at the tip, and admirably adapted for procuring 
the food, which consists principally of insects, 
supplemented by the nectar of flowers, though 
Wallace {Amazon, ch. v.) says that “they often 
take them [insects] on the wing like any other fissi- 
rostral bird.” The wings, with ten primaries, are 
narrow and pointed, and worked by enormously 
developed pectoral muscles, the breast-bone being 
abnormally large to allow of their attachment. 
The tail, of ten feathers, varies greatly, and is often 
ornamented with plumes, sometimes with a racket- 
shaped web at the top. The feet are small and 
weak, and unfitted for progression on the ground. 
The skins form an important article of commerce, 
and are exported in vast numbers from Brazil to 
North America and Europe. The best collection of 
bumming birds in the world is that at the Natural 
History Museum, South Kensington, acquired, with 
a number of unmounted skins, from the executors 
of the late John Gould, F.R.S. It furnished the 
material for Gould’s great work (in five folio 
volumes) on the Humming Birds, and contains 
most of the specimens from which the magnificent 
plates were drawn. 

Htunus, or vegetable soil, is a dark-coloured 
loam containing the results of the decay of veget- 
able matter. Sometimes, as in the black earth of 
Russia, it may contain six or ten per cent, of organic 
matter, and it may cover thousands of square miles, 
as in the American prairies. It is very valuable for 
agricultural purposes, and in India is known as 
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cotton soil. Ideologically, humus is interesting as 
furnishing a group of little-known but most active 
humus acids, to which the names humic, ulmic, 
crenic, and apocrenic acid have been applied, though 
it is doubtful whether they have been isolated. 
These acids have (1) a powerful solvent effect upon 
alkalies, alkaline earths, and even silica : they have 
(2) a great affinity for oxygen, and thus reduce 
peroxides to protoxides or to native metal, and 
sulphates to sulphides ; and (3), possibly by neutral- 
ising alkaline solutions, they bring about the 
precipitation of silica, especially in or around 
organic structures, as in the formation of silicified 
wood, and possibly of flint. Much of the solvent 
action attributed to carbonic acid, because it results 
in the formation of carbonates, is probably due to 
them. The red, brown, or yellow peroxide of iron 
colouring many sandstones, is by them often con- 
verted into ferrous oxide and then removed as 
carbonate, bleaching the rock or, in intermediate 
stages, forming layers of lilac sand, such as are 
often seen under heathy moorland. Copper-ores 
in contact with decaying wood, or decomposing 
fish, have been reduced to native copper : native 
silver has been similarly formed ; and gypsum has 
been converted first into calcium -sulphide, then 
into calcium-carbonate and sulphuretted hydrogen, 
and finally into layers of limestone and native 
sulphur. 

Hundred, Hundredors. A hundred is a 
district forming part of a county, and governed by 
a High Constable or bailiff, and originally so called 
because each consisted of a hundred families of 
freeholders or ten tithings. A Hundred Court is 
much the same as a Court Baron, only that it is 
larger, and is held for the inhabitants of a particular 
hundred instead of a Manor ; it resembles a Court 
Baron in not being a Court of Record, and in the 
free suitors being the Judges and the Steward the 
Registrar. Hundredors are persons empanelled or 
fit to be empanelled on a jury upon a controversy 
arising within the hundred where the land in 
question lies. The word “hundredor ” also some- 
times signifies he who has the jurisdiction of a 
hundred, and holds the Hundred Court, and sorae- 
ti es it is used for the bailiff of a hundred. [Con- 
stable, Tithing.] 

Hungary, a country of Europe lying between 
long. lG^and 26' E. and lat. 44° 30' and 49° 40' N., 
corresponds pretty nearly to the ancient Pannonia 
(W.) and Dacia (E. of the Danube). It takes its 
modern name from the Huns, who here made 
their first settlement within the Roman Empire. 
They were followed by the Avars (q.v.), a kindred 
tribe. Then for a time the district formed part of 
the Slavonic kingdom of Moravia, until about the 
beginning of the 6th century another Tartar tribe, 
the Magyars, appeared, and under their leader 
Arpad, by the middle of the century, had destroyed 
the Moravian power. They made, indeed, several 
attempts to push farther westward, but they 
were finally checked by the battle of Augsburg 
in 953. Under their king Geiza (972-97) their 
change from a nomad horde to a settled nation 
seems to have been completed, and they became 


fixed in the country which they have ever since 
occupied. Geiza's second wife, a Polish princess, 
had been converted to Christianity ; she persuaded 
her husband to be baptised, and about 994 his 
son received the name of Stephen. This prince, 
succeeding in 997, (juickly spread Christianity 
throughout his dominions, and placed the king- 
dom under the patronage of the Pope. Since 
his time the kings of Hungary have always 
borne the title of “Apostolic Majesty.” Stephen 
was also a lawgiver, and in every way the first 
civiliser of Hungary, and has since been honoured 
jis a saint. Under Ladislas, also called “the 
Saint” (1077-96), further laws were enacted, and 
the first steps taken towards the annexation of 
Croatia, which came about in 1102 under his 
nephew and successor Koloman. Since that 
time Croatia (q.v.), though autonomous, has always 
been subject to the king of Hungary, holding, 
indeed, very much the same relation to that 
kingdom as Hungary itself has since 1526 done 
to Austria. During the reign of Geiza II. (1141- 
61) occurred the arrival of the Saxon colonists, 
whose descendants still occupy a large part of 
Transylvania. In this century, too, Hungary be- 
came engaged in foreign wars, against Galicia on 
one side and Venice on the other. From the partial 
submission of Galicia to Bela III. (1173-96) dates 
the claim made by Austria to that territory at the 
time of the partition of Poland. Against Venice 
the Magyar kingdom was less successful, and ul- 
timately the town of Zara was lost. Undor 
Andrew II. (1205-35) the kingdom fell into 
disorder. During his absence on crusade the 
power of the nobles and clergy had increased, and 
finally in 1222 Andrew, after an attempt to make 
all honours and offices hereditary, enacted what is 
known as the “Golden Bull,” which fixes the 
privileges and rights of the nobles and landowners 
in terms often resembling those of our own 
Great Charter, but going further in recognising a 
right of rebellion in the subjects in the event 
of its violation by the sovereign. In the reign 
of Andrew’s successor, Bela IV. (1235-72), yet 
another Mongol invasion took place, and Hun- 
gary suffered terribly. Frederick II., Duke of 
Austria, took advantage of this to extort three 
counties from Bela; but on the retirement of the 
barbarians Bela met, defeated, and slew Frederick 
in battle, but presently was worsted in a war with 
Bohemia. In 1278, however, Hungary had her 
revenge, and in alliance with Rudolf of HapBburg, 
now Duke of Austria, and Emperor-elect, severely 
defeated Bohemia at the Marchfeld. With 
Andrew III. (d. 1301) the House of Arpad came to 
an end, and the crown of Hungary passed to a 
prince of Anjou, Charles Robert, son to Charles 
II., King of Naples, by Mary, daughter of Stephen 
V. He had some difficulty in establishing himself, 
but before the end of his long reign was not only 
firmly settled on the throne, but had much in- 
creased the importance of Hungary in European 
politics. His son Lewis (1342-82) succeeded in 
acquiring the crown of Poland as well, but as be. 
died without a son, the Angevin dynasty ended 
with him. One of his daughters, Mary, had m&rriQ4 
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Bigismund of Luxemburg, and was duly crowned 
“ king’* (a term long remembered by the Magyars) 
of Hungary. Ultimately the Diet associated her 
Aiusbana with her in the office. He reigned for 55 
, years. During this time the Turks first became a 
pressing danger to Eastern Europe, and in 1 3% the 
Hungarians and French in alliance suffered defeat 
at NicopoHs. It was in view of operations against 
the Turks that the light cavalry called Huszars 
(from husz— twenty, every twentieth man being 
conscribed) were first levied. In this reign, too, 
the system of representative government which )ms 
ever since prevailed in Hungary was first settled. 
Each county sent four representatives, who, with 
those from the cities, composed the Lower House. 
The Upper consisted of nobles, spiritual and 
temporal. The election of Sigismnnd to the 
empire in 1411, arid his accession to the 
throne of Bohemia in 1419, were injurious to 
Hungary — the former as tending to merge her in 
Germany, the latter as mixing her up with the 
Hussite troubles at a time when the pressure of 
the Turks on her eastern frontier called for her 
undivided energies. Sigismund was succeeded by 
his daughter, Elizabeth, wife to Albert, Duke of 
Austria ; but Austria had not yet secured the 
sovereignty. Albert died in the following year, 
and, though a posthumous son was born, he was set 
aside in favour of Ladislas Jagellon, King of Poland. 
By the aid of the great John Hunyadi (q,v.) Ladislas 
waged a successful war for some years against, the 
Turks, recovering some territory for Christendom, 
but was defeated and slain at Varna in 1444. 
Albert’s young son Ladislas “ the Posthumous ” was 
now elected, but the Austrians refused to give him 
up, and Hunyadi was appointed governor of the 
kingdom. Defeated by the Turks at Kossovo in 
1448, he won a great, victory over them at Belgrade 
in 1456, but died shortly afterwards. Two years 
later, on the death of Ladislas, Matthias, son of 
John, known to history as Matthias Corvinus, was 
elected king. He was successful both against 
the Turk and against the Emperor, and did 
much both as lawgiver and as a promoter of art 
and culture. He died in 1490, leaving no heir, and 
again a Ladislas of the house of Jagellon— this 
time, however, a king of Bohemia — was elected. 
Under him and his son Lewis (1510-26) the 
decay of Hungary began. Territory was lost on all 
sides, insurrection arose, Solyman the Magnificent 
captured Belgrade finally in 1521, and in 1526 
Lewis himself perished in the battle of Mohaes, 
and Hungary as an independent kingdom ceased 
to exist. By the engagement in 1515 of the 
Emperor Maximilian’s grandchildren Ferdinand 
and Mary to Anne and Lewis, daughter and son 
of Ladislas, the crown of St. Stephen passed to 
the ducal house of Austria (q.v.), and from the 
battle of Mohaes the head of the Hapsburgs has 
been king of Hungary and Bohemia. At the same 
time the relations between the Magyars and their 
German rulers have rarely been amicable. The 
former, used to constitutional sovereigns, were not 
disposed to acquiesce in Hapsburg autocracy. 
Several attempts were made at first to set up a 
native sovereign; and at least twice in the two 


centuries following the nnion of the crowns Hun- 
gary sought the alliance of the Turks against 
Austria. Fresh difficulties arose as the Slavonic 
peoples gained strength, for the Magyar aristocracy 
have always been as slow to recognise the rights 
and aspirations of other nations as they have been 
forward to demand the recognition of their own. 
Maria Theresa (1717-1780) succeeded, partly by 
awakening the chivalrous feelings of the race, 
partly by her own ability and statecraft, in keeping 
Hungary loyal. During the Napoleonic period the 
Hungarians fought on the side of Austria, but when 
the national spirit revived in Europe it was not 
long before the demand for constitutional govern- 
ment was renewed. In 1848-9 war went on, and 
the Hungarian resistance was only put down by 
the help of Russia. After eighteen years more, 
during which the disaffection of Hungary had been 
a constant source of weakness to Austria, Francis 
Joseph was crowned at Buda, and since that time 
has governed Hungary as a constitutional sovereign. 

Ethnology . Hungary is inhabited by so many 
distinct peoples, each speaking its own language 
and, to a large extent, retaining its own customs, 
that the term Hungarian is destitute of any ethno- 
logical sense ; it simply means a native of Hungary, 
irrespective of his racial affinities. The dominant 
people, both politically and numerically, are the 
Magyars , of Finnish descent, who occupy all the 
provinces west of the Danube as well as the Puszta, 
or great central plain watered by the river Theiss. 
Next in numerical importance are the various 
populations of Slav origin, who form altogether 
five distinct groups. The Slovaks and Rnthenians 
( Rumiaks or Little Russians) in the north along 
the slopes of the Carpathians, the Serbs, Wends , 
and Oroatians in the south, and especially in the 
valleys of the rivers flowing to the Danube. The 
third place, if not in point of numbers, at least in 
social importance, is taken by the Germans, who 
form large communities in all the towns, and who 
constitute the bulk of the population in Tran- 
sylvania, where they take the name of Saxons. Next 
follow the Wallaehians {Roumanians), numerous 
especially in Bukovina and in the eastern depart- 
ments generally. To these must be added the Jews, 
who form compact communities in many districts, 
several small groups of peoples such as the Kumans, 
Yazyghes, and Szeklers of Transylvania, akin to the 
Magyars ; lastly the Gypsies, Armenians, and others. 

Huns, a Mongol people, probably identical with 
the Hiong-nu of Chinese records, who harassed 
the north frontier of China from the second century 
before to the second century after the new era, and 
who later (5th century) were led by Attila across 
Asia and Europe as far west as Chdlons-sur-Mame. 
That the great bulk of Attila’s hordes were Mongols, 
or Mongoio-Tartars, is evident from the contem- 
porary descriptions of these ferocious warriors, and 
of Attila himself, whom Priscus describes as a man 
of low stature, broad chest, disproportionately 
large head, small eyes, with scant beard, flat nose, 
dark complexion. But there can be no doubt that 
many other peoples, and especially Ugrian Finns, 
helped to swell the ranks of Attila’s armies, so that 
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the term Hun has ceased to possess any clear or 
definite ethnological meaning. 

Hunt, James Henky Leigh (1785-1850), an 
English poet, author, and journalist, was born near 
London, and received his education at Christ’s 
Hospital, of which he was a Grecian at the time of 
his leaving. Entering at first into the office of his 
brother, who was an attorney, he afterwards had a 
post, in the War Office, where he remained till 1808, 
Having already published some poems and con- 
tributed to his brother’s paper, The News. In 1808 
he, with his brother, started the Liberal paper, The 
Examiner, and the fearlessness of the brothers in 
its conduct brought them under the arm of the 
law. They were prosecuted and tried before Lord 
Ellenborough for an article against flogging in the 
navy. Mr. Brougham defended them, and the trial 
resulted in an acquittal. A second trial in 1812 
for an attack upon the Prince Regent brought them 
a fine of .£500 and two years’ imprisonment. Leigh 
Hunt’s cell became a literary centre, and he ap- 
pears to have had a comfortable time in it. Several 
of his works were written at tins period, one of 
these being the Story of Bimini, which was ridi- 
culed by Theodore Hook and others. In 1818 
Hunt published a volume of original poems and 
translations, and in 1819 began a series of some of 
his best essays in the Spectator , a weekly paper 
then started. In 1822 he went to Italy to join 
Byron and Shelley in order to concert with them 
the scheme of a paper to be called the Liberal. 
Soon after Hunt’s arrival Shelley was drowned ; the 
paper only survived a few months, and Byron and 
Hunt parted, the latter living for some years in 
Italy. In 1847 the Liberal Government gave him a 
pension of £200. As a poet he excelled in word- 
painting to the point of exaggeration, and his prose 
style was easy and graceful. He was editor of 
various papers, and contributed much to periodi- 
cals. Among his more important works, which 
were very numerous, may be cited his Autobio - 
graphy , Table Talk , Legend of Florence (drama), 
and A Jar of Honey from Mount Hybla. He also 
published editions of many of the older English 
dramatists, and one of Sheridan. 


Hunt, William Heney, (1790-1864), an Eng- 
lish water-colour painter, was born in London, and* 
was a fellow pupil of John Linnell. He began to 
exhibit at the Royal Academy in 1807. Among 
his works are the Boy Before and After the Mnttirn 
Pie, a Study in Gold , a Study in Hose Grey , and 
Too Hot . 

Hunt, William Holman, born 1827, a re- 
nowned English painter, made his studies at the 
school of the Royal Academy, and began to exhibit 
in 1845. Belonging to the Pre-Raphaelite school, 
he had a great circle of admirers. His Claudio and 
Isabella (1853) made a great sensation, and was 
followed the next year by the Light of the World , 
perhaps the most widely-known and admired of all 
his pictures. He then turned his attention to 
Eastern subjects, the most valued of his works in 
this direction being The Scapegoat (1856), the 


Finding of the Saviour (1860) and the Shadow of 
the Cross (1873). In 1905 he was made a member 
of the Order of Merit, and published Pre-Raphaelit - 
ism and the Pre - Itaphae life Brotherhood in the 
same year. He died in 1910. 

Hunter, John (1728—93), celebrated anatomist, 
surgeon, and physiologist, was born in Lanark- 
shire. It was not till his twentieth year that 
he took a post as assistant anatomist to his 
brother William, then a surgeon practising in 
London. He showed so much talent, and studied 
pathology with such effect at. Chelsea Hospital, 
that in 1750 he could take his brother’s place in the 
dissecting-room. In 1754 he entered as a pupil in 
St. George’s Hospital, and, after holding the post 
there of house-surgeon, became a partner in 1755 
in his brother’s anatomical school, where he lectured 
for some years. For his researches into comparative 
anatomy he was diligent in dissecting animals 
that died in menageries. He also experimented 
on living animals. In 1761 ho went ns staff- 
surgeon with the army to Belle ile and to Portugal, 
gaining valuable experience in the treatment of 
gunshot wounds. In 1763 he set up in practice as 
a surgeon in London, and lectured in anatomy and 
surgery, but his greatest efforts were applied to the 
investigations, which an appointment in 1768, as 
surgeon to St. George’s Hospital, and the conse- 
quent influx of paying pupils, enabled aim to carry 
out more fully. Among Ins pupils were Jenner, 
and Sir Everard Home, afterwards his brother-in- 
law. In his later years he suffered greatly from 
heart disease, which interrupted his labours and 
eventually killed him. In 1776 he was appointed 
surgeon-extraordinary to the king, and in 1790 
inspect or-general of hospitals and surgeon -general 
to the army. Three, years later the emotion con- 
sequent upon a dispute at a meeting of governors 
of his hospital killed him. He is best known to 
later times by his magnificent museum, now in the 
College of Surgeons, containing upwards of 10,000 
preparations illustrating various branches of his 
science. He never finished a catalogue of it which 
he had begun, and after his death many of his 
papers were burnt by Sir Everard Home, for what 
reason is not clear. Among his more important 
writings are a Natural History of the Human 
Teeth , a Treatise on Venereal Disease, 'and a Treat- 
ise on the Blood , Inflammation a/nd Gunshot 
Wounds. His works were collected and published 
in 1835. 

Hunter, John, naval officer, navigator, and 
statesman, was born in 1738. He entered the navy 
in 1754. He served as master of Howe’s flagship 
during the American War. In 1786 he was ap- 
pointed second captain of the Sirius , for the ex- 
pedition to establish a colony in New South Wales. 
Hunter was made Governor of New South Wales in 
1795, and remained in New South Wales until 1801. 
He died a vice-admiral in 1820. 

Hunter, William, M.D. (1718-1783), brother 
of the above, was bom in Lanarkshire, and for 
some time studied theology at Glasgow University, 
abandoning this, however, later for medicine. In 
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1741 ho went to London studying first under br. 
Smellie, then under Dr. Douglas, and attending 8t. 
George's Hospital as a pupil. In 1747 he became 
M.R.C.S., and began to practise, soon, however, con- 
fining himself almost entirely to midwifery, in 
which he was pre-eminent. He was appointed 
professor of anatomy to the Royal Academy upon 
its foundation in 1768. He collected a fine 
museum of anatomical preparations, shells, corals, 
etc., and some paintings, all of which was be- 
queathed to the universitv of Glasgow. Among 
his works are a History of an Aneurism of the 
Aorta, the Anatomy of the Human Gravid Uterus, 
and Trvo Introductory Lecture s. 

Hunter, Bin William, a noted statistician, 
was born in 1840, and was educated at Glasgow, 
Paris, and Bonn. In 1863 he entered the Indian 
Civil Service, and was (1866-69) superintendent of 
public instruction in Orissa. In 1868 appeared his 
Annals of Rural Bengal , and he wrote a Compara- 
tive Dictionary of non-Aryan languages. In 1871 
he was made Director-General of the Statistical 
Department of India, and in 1878 was knighted. 
He has written a Life of Lord Mayo , a Gazetteer of 
India , and several other works, and edited a series 
of books called Rulers of India, He died in 1900. 

H untin gdon, an inland county of England, 
lies between Northamptonshire and Cambridgeshire, 
which close it in on the N.E. and W., and has Bed- 
fordshire to the S., and is watered by the Ouse. 
Its area is 229,515 acras, and in the N. it is very level, 
much of it belonging to the Fen district, but the 
surface varies somewhat in the W. and S. The soil 
is generally loam with clay and gravel, and is not 
particularly fertile, except on the meadow-lands, 
which are renowned for their richness. The agri- 
cultural farming is good, but there is little dairy- 
farming, and nothing remarkable about the breeds 
of sheep or cattle. The agriculture is improving, 
and several of the remaining lakes have been 
drained. Once part of Mercia, the county was 
forest, though little timber now remains, and 
remained for a long time under forest-laws. It 
returns two members to Parliament, being divided 
for this purpose into north and south. Pop. (1901), 
67,773. Huntingdon, the capital, is about 60 
miles N. of London, on the left bank of the Ouse, 
the sitejloping down to the river. There are two 
fine old churches, and a large market-place, and 
the Great Northern Railway has a station. The 
corn and wool trade occupy many, and there are 
breweries, an iron-foundry, brickworks, and oil mills. 
Huntingdon was the birth-place of Oliver Crom- 
well. Pop. (1901), 4,261. 

Huntingdon, Henry of (12th century), an 
English chronicler and author of the Historic p 
Anglorum , was made Archdeacon of Huntingdon in 
1120. His history extends to 1154. He also wrote 
some poems and letters on historical matters. 

Huntingdon, Selina, Countess of (1707- 
1791), a noted religionist of her time, who warmly 
advocated the principles of Methodism, patronised 
George Whitefield, whom she appointed her chap- 
lain, and gave her name to the followers of that 


preacher. She founded a college in Wales, and 
built many chapels. Her father was Earl Ferrerp, 
and her husband left her a widow in 1746. 

Hunyadi, John Corvinus, a noted Regent of 
Hungary and general (d. 1456), was born in 
Wallachia. Having married a rich heiress he 
became a man of mark, and was chief of the party 
which bestowed the crown of Hungary upon 
Ladislas of Poland (1440). Ladislas made him 
Voyvode of Transylvania and commander of the 
southern provinces, in which capacity he carried 
on a successful warfare against the Turks, and 
concluded the peace of Szegedin in 1444, the break- 
ing of which by Ladislas in the same year cost 
that king his life at the battle of Varna. After 
being defeated by the Turks at a later period, and 
captured by the ruler of Servia, who lost his 
ransom through the intervention of the Pope, 
Hunyadi was appointed for a second time (the first 
having been in 1445 after the battle of Varna) Regent 
of Hungary in 1452, and in 1455 drove the Turks 
across the Danube. In 1456 he defended Belgrade 
against Mahomet II., who was compelled to raise the 
siege, but a pestilence in his army forced Hunyadi 
to retreat, and was the cause of his death at Semlin. 

Huon of Bordeaux, a romance belonging 
to the cycle in which Charlemagne appears as the 
central figure. Huon, Duke of Guienne, who is to 
suffer death because, in self-defence, he has slain a 
son of Charlemagne, receives a promise of pardon if 
he can make his way to Bagdad, kiss the emir’s 
daughter, and return with his teeth and beard. 
With the aid of the dwarf Oberon and the princess 
Esclarmonde herself, who falls in love with him, 
he peforms these exploits. The oldest version 
extant is in prose, and dates from 1454. 

Kurd, Richard (1720-1808), an English bishop 
and author, was born at Congreve, in Staffordshire, 
and educated at Emanuel College, Cambridge, of 
which society he became fellow in 1742. His 
earlier works were editions of the Ars Poetica and 
other classics, and in 1757 he criticised Hume’s 
Essay on the Natural History of Religion. He also 
wrote Moral and Political Dialogues , and Letters 
on Chirahy and Romance , and in 1772 he published 
his Warhurton Lectures , delivered at Lincoln's Inn, 
under the title of “ Introduction to the Study of the 
Prophecies concerning the Christian Church.” He 
also published an edition of Bishop Warburton's 
works and Warburton’s correspondence. In 1775 
he was made Bishop of Lichfield, and was trans- 
lated to Worcester in 1781. 

Hurdygurdy, a musical instrument somewhat 
resembling a lute in form. It has four or six strings 
of wire or catgut, which are fastened to screw-pegs 
at the head. Two of these extend over the sound- 
ing board to the tail-piece, their sound being pro- 
duced through the revolutions of a wooden wheel 
with a handle, which the player grasps in his right 
hand. The other strings are tuned as drones. The 
compass of the hurdygurdy is two octaves up- 
wards from the tenor G. It was in use amongst 
the peasantry of several European countries during 
the Middle Ages. * 
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Huron, Lake, one of the five great lakes of 
North America, is bounded by Canada on the N., S., 
and E., and on the W. by the United States. It 
is 218 miles long from N. to S M aud is 180 miles 
broad in its .widest part, but the southern arm 
which receives the waters of the Jit. Clair river is 
only about 60 miles in the widest part. The large 
island of Manitoulin, which is the largest island of 
the lake and is 100 miles long, with a breadth vary- 
ing from 4 to 26 miles, is inhabited. A part of the 
lake is cut off by this island and by a peninsula 
running up from the S. and ending in Cape Hurd. 
Georgian Bay, as this part is called, contains 
numerous islands, but none of any great size, while 
some are little more than dots. Lake Huron is fed 
by Lakes Michigan and Superior, and itself flows 
by the St. Clair river into Lake St. Clair, and from 
that by the Detroit river into Lake Erie. 

Huroniau, the name applied to a vast system 
of rocks occurring in the neighbourhood of Lake 
Huron. They rest unconformably upon the Lau- 
rentian (q.v.), and are older than the Potsdam or 
Lower Cambrian. They are from 10,000 ft. to 
20,000 ft. in thickness, and consist of quartzites, 
greenish chloritic slates with conglomerates con- 
taining pebbles of Laurentian rocks, limestones — 
one band, north of the lake, being 300 ft. thick — 
and intercalated greenstones. No fossils have as 
yet been detected in them. 

Hurons, an extinct North American people, 
whose name still survives in Lake Huron, on the 
shores of which they formerly dwelt. The Hurons 
were a branch of the Wyandot (Iroquois) family, 
but were at no time members of the Iroquois con- 
federacy. On the contrary, they lived in constant 
warfare with the “ six nations,” by whom they were 
at last exterminated or dispersed in 1656; some 
are said still to survive amongst the Wyandots now 
settled in Quapaw Reserve, Indian Territory, and in 
other reservations in Kansas. The Huron language 
appears to have been the same as that of the 
kindred Erie nation, and differed considerably from 
the other Iroquois dialects. 

Hurricane, any violent storm of wind, 
especially a circular one as experienced in the 
tropics. The velocity of the wind on these occa- 
sions sometimes reaches 120 miles an hour. 
According to the accepted Beaufort Notation, a 
hurricane has a force of 12, and the wind has a 
minimum velocity of 100 miles an hour, with a 
pressure of 49*2 lbs. per square foot. The fall of 
the barometer ranges from 10 to 2*6 inches, the 
rapidity of the fall increasing as the centre of the 
storm approaches. In hurricane districts any fall 
greater than *36 inch may be regarded as a sure 
warning of approaching danger. 

Hwtttmonceux, or Hubstmonceaux, is a 
village in Sussex, five miles north of Pevensey. 
Many excursionists from Eastbourne and Hastings 
visit the ruins of the fine rustle, built by Sir Roger 
de Fiennes, one of the heroes of Agincourt, which 
passed (1727) into the hands of the Hare family, 
and was dismantled about 1800. Archdeacon Hare 
(sector 1832-66) lies buried in the churchyard. 


The church, Early English, with Perpendicular 
windows, contains an altar-tomb of the second 
Lord Dacre. 

Huskisson, William (1770-1830), a promi- 
nent English statesman, was born in 1770, and in 
1783 went to Paris to study medicine. He took 
part in the storming of the Bastille. In 1792 he 
returned to England, and entered political life 
as a supporter of Canning and Pitt. He was 
member for several constituencies. In 1814 he was 
Commissioner of the Woods and Forests ; in 1 822 
President of the Board of Trade ; in 1827 Secretary 
of State for the Colonies, and in 1828 Secretary 
of State for Foreign Affairs. Many restrictions on 
the trade of the colonies with foreign countries 
and many import duties were removed through 
him, so that he did much to prepare the way for 
Free Trade. He was run down by an engine at 
the opening of the Liverpool aud Manchester Rail- 
way, and soon succumbed to the injuries received. 

Haas, John (1369-1416), the great Wyclifite 
reformer of Bohemia, was born at Hussinecz 
(whence his surname Huss), near Prackaticz. He 
studied at the newly-established university of 
Prague, where he took the degree of Bachelor of 
Arts (1393), and Master of Arts three years later, 
and began to lecture in 1398. He became preacher 
at the Bethlehem chapel in Prague, 1402, and 
soon attracted attention by his bold assertion of 
the doctrines of Wyclif and his denunciation of 
ecclesiastical abuses, becoming popular with the 
commonalty and attracting some of the nobility. 
In 1403 he was elected rector of Prague University. 
At first Archbishop Sbinko was inclined to tolerate 
the plain speaking of the zealot, who, however, 
became an object of hatred and terror to the 
clergy, so that in 1408 he was deprived and sus- 
pended, and in 1410 excommunicated, while copies 
of Wyclif’s writings were publicly burned in 
Prague. But in 1409 the Bohemian “ nation ” at 
the university had upheld King Wenceslas 
against the foreign “nations,” with the result 
that the Bohemians received by royal edict thrice 
as much voting power as the rest, who accordingly 
withdrew from Prague, while Huss earned the 
protection of King Wenceslas. Ho therefore 
went on preaching and teaching in spite of 
renewed excommunications (1411, 1412), and a 
Papal interdict which was issued in 1413, as a retort 
to Huss’s condemnation of the Bull published 
by Pope John XXIII., instigating a crusade 
against King Ladislas. In 1414 he was sum* 
moned before the Council of Constance, and, 
having obtained a safe conduct through the 
influence of King Wenceslas, he set out on the 
fatal journey, October 14th of that year, reaching 
Constance November 3rd. It was not thought 
obligatory to keep faith with a heretic, so that, in 
spite of his safe conduct, he was apprehended 
(November 28th) and thrown into prison. His 
accusers exhibited 39 articles against him, and in 
a full sitting of the council under the presidency 
of the Emperor (July 6, 1416), it was finally 
resolved that Huss had erred in all the points 
urged against him and that he must abjure his 
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errors and make a public recantation. As he 
stoutly refused to acknowledge that he had erred, 
he suffered death at the stake as a heretic, as did 
in the following year his friend and adherent 
Jerome of Prague. 

Hussars, light cavalry troops marked by 'the 
peculiarity of their dress, the most conspicuous 
feature of which is the busby, a high tur cap, 
.with a cloth bag hanging out of the top, on the 
right side. The name (Hungarian huszdr, “ twenti- 
eth”) arose from the fact that when they were 
first raised by Matthias Oorvinus, King of Hungary, 
in 1458, every twentieth man was taken from each 
village. 

Hutcheson, Db. Francis (1694-1747), a dis- 
tinguished metaphysician of the Shaftesbury 
school, was the son of a Presbyterian minister in 
the north of Ireland. In 1710 he entered the 
university of Glasgow, where he studied Latin, 
Greek, and general literature, and then theology. 
On his return to Ireland he opened an academy in 
Dublin. The issue of his Inquiry into the Original 
of our Idem of Beauty and Virtue gained him 
high reputfc, and returning in 1729 to Glasgow as 
professot of moral philosophy, he proved a very 
successful lecturer. He is the best known up- 
holder of the doctrine that moral and aesthetic 
distinctions are perceived by an innate “sense.” 
His most important work, A System of Moral 
Philosophy , was published in 1755 by his son, 
Francis Hutcheson, M.D. 

Hutchinson, John (1674-1737), philosopher 
and theologian, born at Spenny thorn, in Yorkshire, 
began his career as steward or agent to sundry 
peers, but was rendered independent by the Duke of 
Somerset that he might study physics (especially 
geology) and divinity. He became the founder of 
a sect or party which included Bishop Horne. 
Ho was a strenuous opponent of Newton’s theories 
on vacuum and gravitation, the principles of his 
“ Scripture Philosophy ” being a plenum and air, 
while he ventured on a physical explanation of 
the doctrine of the Trinity. He founded the 
collection of fossils now known as the Wood- 
wardian, belonging to the university of Cambridge. 

Hutton, Jacob, a Silesian Protestant of the 
sixteenth century, was founder of an Anabaptist 
sect cal^d Moravian Brethren. He advocated 
perfect equality, and was persecuted for his de- 
clamations against the authorities. He is said to 
have been burnt at Innsbruck; but the evidence 
is not conclusive. By degrees his sect entered 
into communion with the Swiss Church, and in 
1627 became one with it. Later on the members 
of a sect founded by Count Zinzendorff, pretended 
to be their descendants, and took their title, unitrn 
fratrum ; but the connection is very doubtful. 

Hutton, Ulrich von (1488-1523), son of a 
Franconian knight, born near Fulda, where he 
was educated in a Benedictine monastery. From 
1604-1514 he lived a wandering, unsettled life as 
a humanist student and poet. He then secured 
the patronage of Archbishop Albert of Branden- 
burg, Elector of Mainz. The following year he 


devoted himself to satirising his cousin’s murderer, 
Ulrich von Wurtemberg, and was made laureate 
of the Empire 1517. From 1519 he tried to 
recommend Luther’s tenets to the Emperor CharleB 
V., the aristocracy, and the hierarchy, and also 
inspired and joined in the efforts of Von Sickingen 
to gain ascendency for the Kitterstand (the 
knightly order) by overthrowing the princes and 
nobles of the empire. His devotion to these two 
causes proved his ruin. On Von Sickingen’s defeat 
and death (1523), Von Hutten fled to Basle and 
appealed to Erasmus for help. Erasmus refused 
to see him. Thence ensued a bitter and con- 
temptible controversy, which lasted until, while 
under the protection of Zwinglius, Von Hutten 
died on an islet in the Lake of Zurich. He was 
immoral, vain, and restless, but withal chivalrous 
and patriotic. He wrote much in Latin and 
German, both prose and verse. He was no doubt 
a substantial contributor to the famous satire on 
the ignorance of the monks and friars, Epistolw 
Ohscurorum Virorum (1515-1517), provoked by 
the attack of the Cologne theologians on Reuchlin 
and his Augenspiegel. The writings issued under 
his own name, with all their faults, promoted en- 
lightenment and the development of literary taste 
in Germany. 

Hutton, Dr. James (1726-97), a distinguished 
geologist and natural philosopher, to whose epoch- 
making work, Theory of the Earth (1st. ed. 1785), 
the subsequent advance of geological science in 
Great Britain is largely due. Born and educated 
fit Edinburgh, on leaving the university he entered 
a lawyer’s office ; but soon gave up law for medicine, 
which he studied in Edinburgh, Paris, and Leyden, 
where he graduated as doctor (1749). From 1750, 
when he inherited a farm in Berwickshire, to 1754 
he studied agriculture in Norfolk and abroad. 
From 1754-68 he resided on and managed his 
farm. After this, having let his farm, he lived in 
Edinburgh, devoted to scientific researches and 
enjoying literary and scientific society. His theories 
and methods were brought into prominence and 
developed by Professor John Playfair. 

Huxley, Right Hon. Thomas Henry, was born 
in 1825. He became a student at the Charing Cross 
Hospital, and, having qualified, entered the Navy as 
assistant surgeon in 1846. His first zoological work 
was done in the Battlesnahe , engaged in the survey 
of the Great Barrier Reef, and the result of his 
investigations were published, in the Philosophical 
Transactions , by the Linnaean Society, and in the 
Ray Society volume on the Oceanic Hydrozoa. 
In 1851 he was elected F.R.S., and three years later 
became Professor of Natural History at the Royal 
School of Mines, and ourator of the Museum of 
Practical Geology, and held these offices till 1885, 
when he retired into private life. As a biological 
teacher, Professor Huxley was from the first on 
the side of evolution. His scientific writings were 
very numerous ; the most important of them are his 
Anatomy of Vertebrated Animals (1871), Anatomy 
of Invertebrated Animals (1877), the Crayfish , an 
Introduction to the Study of Zoology (1878), and in 
the front rank of the scientific work of the century 
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stand his Glassification of Birds, and many of 
his papers in the Journals or Transactions of 
the various learned societies. Of a less tech- 
nical character are Man's Place in Nature 
(1860-68), Lay Sermons (1870), Critiques and Ad- 
dresses (1878), and American Addresses (1877). His 
little book on Hume is one of many proofs of 
•his ability in philosophy proper. His Essays 
on Controverted Subjects (1892), with some others 
not collected, were originally addressed to 
magazine readers, and his destructive criticism of 
General Booth’s “Darkest England” Scheme ap- 
peared in the Times (1890). Professor Huxley was 
examiner in the London University, and was 
chosen chairman of the association for making it a 
professorial university in Dec., 1892 ; Fuileriati Pro- 
fessor at the Royal Institution, Hunterian Professor 
at the College of Surgeons, President of the Royal, 
Geological, and Ethnological Societies, and of the 
British Association, Lord Rector of the University of 
Aberdeen, a Royal Commissioner on Sea-fisheries, 
and an Inspector of Salmon Fisheries (1881-85). Ho 
received the Copley and Wollaston gold medals, 
and one from the Royal Society of New South 
Wales. Oxford, Cambridge, E ilinburgh and Dublin, 
and several foreign universities, conferred honorary 
degrees on him, and he was a fellow or correspond- 
ing member of the principal learned societies at 
home and abroad. He was made a Privy Coun- 
cillor in August, 1892. He died in 1895. His Life, 
written by his son, appeared in 1900. 

Huygens, Christian (1629-95), mathemati- 
cian, mechanician, astronomer, and physicist, the 
Newton of Holland, was born at The Hague. His 
education was begun by his father Cons tan tijn 
Huygens, the celebrated poet and diplomatist, 
continued at Leyden, under Vinnius and Schooten, 
and completed in the Juridical school at Breda. In 
1649 he took part in the mission of Henry, Count of 
Nassau, to Denmark ; but he soon gave up law and 
diplomacy for physical science, and gained distinc- 
tion by attacking the unsound system of quadratures 
then in vogue. In 1654 he surpassed all approxi- 
mations to the evaluation of the ratio of the 
circumference of a circle to its diameter. In 
co-operation with his brother, he made great 
improvement in the grinding and polishing of 
telescopes, and invented the achromatic eye-piece.* 
The result was the discovery of one of Saturn’s 
satellites (announced 1656), and of the ring 
(announced 1659). He invented the pendulum 
clock in 1656. From 1666 to 1681 he resided in 
France, where he produced his great work Horolo- 
gium Osoillatorium (1673). On his second visit to 
England (1669) he was elected a fellow of the Royal 
Society, which still possesses three of his lenses of 
very long focal distance, which he made for a&rial 
telescopes (1681-87). He established Hooke’s wave 
theory of light, the resolution of the main undula- 
tion, and the explanation of the polarisation of light. 

HllSTil8,arude Karpathian people in Galicia, said 
by Franzds to be “ a hybrid, uniting the Slavonic 
blood of the Ituthen [Little Russians] with the 
Mongolic blood of the Uzen, his speech betraying 


the former, whale his name testifies to the latter* 
(buoted by Miss Muriel Dowie in A Girl in the 
Karj>athians). 

Hwen Thsang, also written Hiouen (Hvven) 
T'sang (about 605-64), a Chinese Buddhist monk, 
and the most celebrated of those Buddhist pilgrims 
from China to India who have recorded their 
travels in quest of sacred objects and religious 
treatises. After travelling over China for several 
years as a teacher and a student of Buddhism, he 
settled at Chang-ngan (now Se-ngan-foo), where 
he became famous for his deep knowledge of sacred 
lore, and where he eventually died. In August, 
629, he crossed the frontier, and plunged into the 
shifting sands of the Great Gobi desert, lie crossed 
the Thien-shan mountains, over a glacier, and after 
much peril and suffering reached India, about 
which he travelled assiduously. He returned to 
China laden with precious books, etc., in 645, and 
was welcomed as a saint. His valuable itinerary 
was completed in 648. He translated into Chinese 
several Buddhist treatises brought from India. 

Hyaointh ( Ilyacinthiis orientalist a liliaceous 
bulbous plant, native to Western Asia, and culti- 
vated in Europe for more than three centuries, 
during which time countless beautiful varieties, the 
brightest ornaments of our borders in spring, have 
been evolved. The wild form has a loose raceme 
of only a few drooping flowers ; but most sorts now 
cultivated have their flowers closely packed and 
horizontal. In colour they range from a deep, 
almost black, purple to a nearly true pale blue, to 
pink, deep red, yellow , and dead white, and they 
are rich in perfume. They can be grown either in 
soil, or in glasses nearly filled with water, if 
forced at first in the dark. The soil and climate 
of Holland is specially suited to them, and near 
Haarlem many acres are devoted to their propaga- 
tion. Several species of the allied genus Musoari 
are also known as hyacinths, such as M. botry older, 
the grape hyacinth, M. racemosum, the starch 
hyacinth, M. comosum , the tassel hyacinth, and the 
name “ wild hyacinth ” is often applied to the blue- 
bell, Scilla nutans. The flower known to the Greeks 
and Romans as ImivQos (Jnjacinthus) has never been 
properly identified. 

2. A hard transparent mineral, usually of a yellow 
colour, found in Ceylon and consisting of the 
silicate of zirconium ZrSi0 4 , being identical with 
the mineral known as zircon. 

Hyacinthe, P&RE, ecclesiastical title of 
Charles Loyson (b. 1827), bom at Lyons, entered 
the Carmelite order. He attracted attention by 
his preaching at Bordeaux, Perigueux, and (1865- 
1869) at Paris. The boldness of his views led to 
his being denounced at Rome for heresy, and in 
1870 the Pope relieved him of his monastic vows. 
His eloquence gave a transient vitality to the 
latest phase of the Gallican movement in France, 
a phase which he originated in sympathy with the 
“ Old Catholic ** movement. He married an 
American lady in London jji 1872, and, Dean 
Stanley being his friend, delivered four lectures in 
London, 1876. In 1893 he delivered a series of 
addresses in the provinces of France, and transferred 
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bin church in Paris to a Dutch body of Dissentient 
Catholics. 

Hyaena, the sole genus of the family Hyaenidae, 
of the iKluroid division of the Carnivora, from 
Asia and Africa. The name is also used for any 
individual of the genus. The dental formula is — 
If, c{ PM | = 34 ; the jaws are strong enough to 

crack the thigh-bone of a horse, and the tongue is 
rough as in the cats. There are four digits on each 
limb, with non-retractile claws, like those of the 
dogs, and the hinder ones are shorter than those in 
front, causing the body, which is covered with 
coarse, bristly hair, to slope towards the haunches. 
The tail is bushy, and there is a kind of reversed 
mane on the neck and withers. These animals are 
nocturnal, and very cowardly. They live principally 
on carrion, and so fulfil tire useful office of scaven- 
gers, and dig up dead bodies from the grave. They 
often carry off sheep, and, it is said, occasionally 
children. The Spotted, or Laughing Hytena (//. 
croouta ), about 2 ft. G in. at the shoulder, with 
yellowish-brown fur, marked with round black 
blotches, and the Woolly, or Brown, Hyaena (//. 
fusca) t a little smaller, with reddish-grey fur, 
brindled with brown and black, inhabit the country 
south of the Sahara. The Striped Hyaena (//. 
striata ) is a native of Northern Africa, ranging 
eastward to the Himalayas. It is about the same 
size as the Woolly Hyaena, and has yellowish-brown 
fur thickly striped with black. 

Hyalea, one of the best-known genera of the 
shelled Pteropods (q.v.) or Thecosomata. Like the 
rest of the class, it is marine and pelagic. Some 
fossils referrible to this genus have been found in 
the rocks of the Cainozoic period. 

Hybridism, the crossing of distinct species 
of plants or animals, the term mongrel being used 
for the result of crossing two varieties of one 
species. The subject is of practical importance, 
especially in horticulture, as a means of introducing 
new forms ; but of still more importance theoreti- 
cally in relation to the theory of evolution. The 
principles of hybridism are much the same in the 
animal and the vegetable kingdoms. 

There is no known authentic case of the fertile 
crossing of two species belonging to distinct 
families ; but there are numerous cases, especially 
among plants, of such fertile crossing of species 
belonging to absolutely distinct genera. They 
are known as bigmers or bigeneric hybrids. Among 
orchids, for instance, it often happens that a plant 
belonging to genus a when pollinated by one be- 
longing to genus b will produoe seed; that not 
only will this seed grow, but that the plants thus 
produced may be pollinated by either of the parent 
forms, or even by some third species belonging to a 
third genus, c; and so on. Pollen from a plant of a 
distinct family, however, when placed on a stigma 
is as inoperative as so much mere dust. 

It has been urged as an objection to the theory 
of evolution that distinct species are not, as a rule, 
capable of producing hybrids, and that such 
hybrids, when produced, are themselves sterile — the 
case of the mule, the domesticated hybrid of the 
horse, and the ass, being a familiar instance in 


point. It is argued that specific types have in this 
way been preserved immutable from the beginning. 
To this it may be replied (1) that, though the 
theory of evolution implies mutability of type, it 
does not suppose such mutability to have resulted 
from hybridism ; (2) that the argument is mainly a 
circular fallacy, forms that are mutually sterile 
being, for that reason, ranked as distinct species, 
and then the conclusion drawn from them that 
species are mutually sterile ; (3) that a distinction 
must be drawn between the sterility of the two 
species when crossed and that of their hybrid off- 
spring, the two things by no means always varying 
together ; and (4) that in this matter of sterility 
there is not the universal distinction, which is 
alleged, between the natural species of a genus in a 
wild state and the domesticated varieties of one 
species; but that the difference is only one of 
degree, cases occurring of every degree of fertility 
in the latter. 

The facts of hybridism are often very remarkable. 
There is fairly conclusive evidence that our do- 
mestic races of dog have sprung from more than 
one wild species ; but they are all now freely fertile 
among themselves. The hare and the rabbit have 
bred together, producing offspring extremely fertile 
with either parent form ; but it is by no means a 
general rule that reciprocal crossings are equally 
fertile, i.e. that, if the male of species A produces 
fertile offspring with the female of species B, the 
male of b will do so with the female of A. Many 
closely-allied species cannot be crossed, or can only 
be so with difficulty, whilst others far more diver- 
gent in character may cross freely. Annual plants 
have been crossed by perennials, deciduous trees by 
evergreens, plants flowering at one season by those 
flowering at another, and natives of one country by 
those of another differing in climate. On the other 
hand, whilst several species of passion-flower (q.v.) 
can be readily crossed, they cannot be fertilised by 
pollen of their own species. 

Darwin suggested, as an explanation of the ad- 
mittedly frequent sterility of domesticated hybrids, 
the consideration that the reproductive system of 
an organism is the most delicately susceptible to 
slight changes in conditions such as domestication 
produces. It should, however, be borne in mind 
that in not a few cases domestication has" induced, 
not sterility, but extreme fertility in hybrids. 

Hydatid, the larval form of the tapeworm 
known as the Tania echinococcus (which frequently 
occurs in the alimentary canal of the dog). The 
adult worm is never found in the human subject, 
but the eggs when swallowed by man undergo 
development, and cysts may be formed in various 
organs, particularly the liver and lungs, and 
these cysts by a very gradual process of growth 
may attaiu a considerable size. In the cyst are 
found numerous scolex heads, each with its four 
suckers and bundle of hooklets, resembling the first 
joint of the adult worm. 

Hyde, a township and borough (since 1881) of 
Cheshire, 7$ miles K.S.E. of Manchester. The town 
stands on the Lancashire ooalfield, and enjoys 
ample facilities of communication by road, rail, 
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and canal. The growth of Hyde lias been due 
entirely to the cotton manufacture, to which it is 
well adapted, owing to the abundance of water- 
power and coal. Both spinning and weaving are 
carried on extensively, and there are also iron 
foundries and engineering works. It has a Town 
Hall in Renaissance style, a Mechanics’ Institute 
and Technical School, and numerous places of wor- 
ship. The family of Edward Hyde (1609-74), Earl 
of Clarendon, is said to have taken its name from 
this place. This flourishing borough includes the 
townships of Hyde, Godley, Newton, and Gee 
Cross. Population (1901), 32,768. 

Hyderabad, or the Niza.m’8 Dominions, the 
largest native state, occupies the centre of the 
Deccan, lat. 16° to 21° 3 O' N., long, 75° to 81° 30' 
E., including the old provinces of Hyderabad and 
Beeder. It is for the most part a tableland, 1,800 
feet to 2,000 feet above the sea, with granitic 
ranges running N.W. to S.E. The chief rivers are 
the Godavery and Kristna. The climate is tem- 
perate, and much of the soil very rich and fertile, 
yielding grain, cotton, sugar-cane, and tobacco. 

Hyderabad, the capital of Hyderabad state, 
stands on the right bank of the Musi, surrounded 
by a wall six miles in circumference. It is one of 
the chief seats of the Mohammedan religion in 
India. The principal buildings are the grand 
mosque, built in imitation of that at Mecca, and 
the Residency. 

Hyderabad, the historical capital of the 
British province of Scinde, stands about miles 
from the east or left bank of the Indus, above the 
junction of the Fulailee branch. It is also the 
centre of postal, telegraph, and road communication 
for the district. The chief manufactures are silks, 
gold-work, pottery, and arms. 

Hyder AH (1728-82), son of a general of the 
Rajah of Mysore, who afterwards became tributary 
sovereign of Bangalore. He entered the Mysore 
army, and in 1749 became conspicuous for his 
bravery. He rose rapidly in rank and power until 
he deposed his master ( 1769), allowing him his 
title and a pension. The territory subject to 
Hyder Ali covered 80,000 square miles by 1767, 
when he made war on the British and dictated 
terms before Madras. In 1769 he made a treaty 
with them, but, resenting their refusal to support, 
him after his defeat by the Mahrattas (1772), he 
again took up arms in 1780. Sir Eyre Coote routed 
his army at Porto Novo (1781). 

Hydra. 1 . A “ water-snake,” in Greek mythology 
a monster which dwelt near Lernee in Argos. It 
had nine heads, and when it was attacked by 
Hercules two new ones grew in the place of each 
which he cut off, but he at last destroyed it by 
burning the heads instead of cutting them. 

2. The common fresh-water Polype, the type 
of the family Hydrides and order Hydroida. It 
is a small animal, living in ponds and ditches, 
attached by its base to the stems and leaves of 
water-plants. It consists of a small tube formed of 
two layers, an endoderm and ectoderm (q.v.), be- 
tween which occurs the slightly-developed mesogloea 


(q.v.) ; the tube is closed at the base. At the other 
end it is constructed to form the mouth, which 
opens on a raised area, or peristome, surrounded by a 
circle of hollow tentucles. The Hydra catches 
small organisms by its tentacles : the mouth opens 
into a cavity which is not separated from the 
general body cavity, the food is digested here and 
absorbed by the cells of the endoderm ; there is no 
separate digestive cavity as in higher animals. 
It is hermaphrodite. It has long been believed 
that the Hydra has such a simple organisation that 
it can be turned inside out without injury, and its 
stomach will then act as the skin and vice versa ; 
it was also believed that the animal could also be 
reproduced indefinitely by cutting it into pieces, 
each of which was asserted to grow into a fresh 
individual. Recent attempts to confirm these 
statements have been unsuccessful, though they have 
proved the Hydra to possess enormous powers of 
recovery from injury and reproductions of lost 
parts. Inversion was, however, always fatal, unless 
the animal could manage to wriggle back to its 
normal arrangement. 

Hydragogue. [Purgative.] 

Hydrangea ( Hydrangea hortensis ), a popular 
conservatory and summer garden plant, introduced 
from China by Sir Joseph Banks in 1790. It is a 
low-growing shrub belonging to the saxifrage order, 
with opposite, rather large, oval, toothed, acute, 
light-green, deciduous leaves, and large globular 
clusters of pink flowers. The addition of alum or 
iron to the soil gives them a lead-blue tint. Almost 
all the flowers are neuter, having five large petaloid 
sepals and no petals, stamens, or carpels. The plant 
is propagated by cuttings. 

Hydrastine, an alkaloid of composition 
CojHoiNOfl which occurs in the roots of the plant 
Hydrastis canadensis. It appears to be closely 
related to the alkaloid narcotine , and its properties 
and constitution have, with recent years, formed 
the subject of much chemical research and study. 

Hydrates are compounds which are formed by 
the union of substances with water in definite 
molecular proportions. In some, these combining 
substances may unite chemically so that the water 
cannot again be easily eliminated ; in others, how- 
ever, the water appears to be more loosely combined 
than is usual in a true chemical compound, being 
driven away by application of moderate heat. Of 
this nature are many of the crystalline hydrates 
which many acids, salts, and organic compounds 
form with water, e.y. sulphvHo acid , 804 H 2 20 H 2 , 
copper sulphate; Cu S0 4 *7 OH 2 /?/^m7,CCl 3 CHO 4- OH 2 . 
In hydrates of the first type definite compounds 
are often formed in which the hydrogen of the 
water is partially replaced by other elements or 
groups, e.g. Ca(OH) 2 (CaO-f OH 2 ), calcic hydrate . 
It. would be convenient to restrict to such com- 
pounds the term hydroxides, keeping hydrates for 
the other type of compound were it not that the 
distinction between the two classes is frequently 
impossible. 

Hydra tuba, the name of the first stage after 
the egg in the development of some of the Hydrozoa 
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(q.v.) of the subclass Acraspeda (q.v.). It is a 
small fixed hydra-like body, but with solid tentacles. 
By a series of transverse constrictions it is divided 
into a series of segments, each of which ultimately 
develops a series of lobes and breaks away from 
the parent ; they then swim about as independent 
jelly-fish. This method of development occurs in 
the commonest English jelly-fish, Aurelia aurita . 
It is found in the Mhizostotnew and many of the 
Pelagidat. 

Hydraulic Cements. [Cements.] 

Hydraulic Sngine is a motor driven by 
water under pressure. The pressure-energy of the 
fluid is converted therein into the kinetic energy of 
the moving parts of the engine. In the case of 
waterwheels and turbines the water that enters the 
engine is possessed of a definite velocity ; and im- 
pact occurring, there is a direct transfer of kinetic 
energy to the moving parts. Such cases do not, 
therefore, come exactly under the above definition 
of hydraulic engines, though the term is frequently 
employed inclusively. The ordinary engine worked 
by water pressure is similar in many respects 
to the steam-engine. A piston fits closely in 
a cylinder of cast-iron or cast-steel, and is 
forced backwards and forwards by water that 
is passed into the cylinder on one side or 
the other alternately. Since water is but slightly 
compressible, its expansion during portion of the 
stroke is not available, and it is necessary, there- 
fore, to pass full-pressure water into the cylinder 
throughout the stroke, all of which is relieved of 
pressure during the return-stroke, deprived of its 
pressure energy, and passed into the exhaust. This 
inability of the working fluid to expand constitutes 
the important difference between such an engine 
and the ordinary steam-engine. Two, or preferably 
three, cylinders are used to drive the same crank- 
shaft, for hydraulic engines are not adapted for 
great speeds, and it is necessary to carry any one 
piston past its dead-points by means of another. 
When three are used they may be arranged radially 
at 120° to each other, the three piston-rods pointing 
to the centre of the crank-shaft, and moving in the 
same vertical plane. 

Hydraulic Friction means the friction of 
water against water as contrasted with the friction 
of solid%gainst solid. There are important points 
of difference in the two cases. Hydraulic friction 
is independent of the pressure ; there is no more 
waste of energy in a foot-length of a water-main at 
one level than there is in an equal length of the 
same main at a higher level, and, therefore, lower 
pressure. This constitutes an important reason 
why force-pumps with great lifts may be made more 
efficient than those with small lifts, the former 
not requiring a proportionate amount of power to 
overcome the fluid friction in the pump and pipes. 
On the other hand, hydraulic friction is proportional 
to the speed for slow rates of motion, increasing 
with more than proportionate rapidity as the rate 
increases. [Friction, Hydraulics.*] 

Hydraulic Limestone [Cement-stone.] 


Hydraulic Frees is a machine employed ex- 
tensively for the compression of merchandise, 
various products in process of manufacture, and 
the like, for such purposes as the economy of space, 
the extraction of oil or other derivatives by the 
compression, or the improvement of the material 
under treatment. A thick cast-iron or steel hollow 
cylinder is fitted with a ram or cylindrical piece of 
metal that can slide freely into the hollow. When 
water is forced in under pressure, it presses on 
every portion of the ram that is open to the interior 
of the vessel, and the resultant force is one tending 
to drive the ram out. So that the ram shall be 
watertight, and yet move easily, Bramah introduced 
a collar of leather into a groove cut in the neck of 
the press. Water tending to pass outwards fills the 
collar and presses it against the ram, and so exit is 
prevented ; the greater the water-pressure the more 
tightly will the collar cling to the ram. The 
characteristic property of a fluid — that it will trans- 
mit pressure equally in all directions — enables us to 
increase indefinitely the total available pressure of 
the ram, e.g . by doubling the sectional area of the 
ram the total liquid pressure thereon is doubled 
without increasing the pressure of the water, the 
larger dimensions of the press demanding, however, 
a greater quantity of pressure-water each stroke. 
[Hydraulics.] 

Hydraulic Ham is an arrangement for rais- 
ing water up to a high level by means of the fall of 
a larger quantity of water from a lower level. The 
mechanism, if self-acting, could not raise the whole 
of the available water to a greater height than that 
from which it is originally supplied, and thus only 
a certain fraction of the supply is elevated. Never- 
theless, for small installations the mechanism is 
useful and fairly efficient, though for larger ones it 
is best to have a chain of converters consisting of 
main supply pipe, set of turbines, set of force 
pumps worked by the turbines, and delivery pipe 
to the higher level. [Water Supply.] The 
hydraulic ram has the main supply pipe leading to 
a low level. The flow of water through a special 
valve develops enough pressure to close the valve, 
and the momentum generated in the moving water 
causes it to force open another valve leading to an 
air-chamber. The momentum being neutralised, 
the second valve closes and the first opens. The 
air in the chamber is compressed by the inflow of 
water, and now that the valve is closed it reacts 
and forces the enclosed water up a delivery pipe to 
a higher level. The whole process repeats itself 
again, and so by an intermittent action a portion 
of the supply is elevated to a higher level than 
that from whioh it is derived. 

Hydraulics is the general term for applied 
hydrodynamics. The chief applications of this 
science are either in the direction of water supply 
(q.v.) or of the utilisation or transformation of 
energy possessed by water under certain circum- 
stances. In both these directions much has been 
done of late years, so much so that hydraulic 
engineering has separated itself from ordinary civil 
engineering, and now demands special training and 
experience. The question of the utilisation of 
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natural forces, as it is generally expressed, de- 
mands for its discussion an intimate knowledge of 
hydraulic principles; for the two best known 
instances are those of tides and of waterfalls, and 
in various parts of the world successful attempts 
have already been made to prevent entire waste of 
such energy. The practical machines dependent 
upon hydraulic principles are described separately. 
The chief of these are the hydraulic press , for 
producing a great intensity of pressure by means 
of a large bearing surface of water upon a ram 
enclosed in a suitable strong cylinder ; the water- 
wheel , which is driven either by impact of running 
water or by the weight of water that is carried 
down in suitable buckets arranged round the cir- 
cumference of the wheel ; the turbine , which is the 
modern development of the water-wheel, and by 
stricter guidance of the descending water compels 
a greater percentage of its energy to be given to 
the wheel than before ; the pump , force-pump , and 
fire-engine , for lifting water by a reciprocating 
motion of a piston in a cylinder ; and the centrifugal 
pump for effecting the same result by a rotary 
motion of a water-wheel. Hydraulic presses are 
variously applied in the arts : for punching holes in 
metal plates, for riveting such plates together by 
squeezing wrought-iron rivets into shape after they 
have been dropped into the proper rivet holes, for 
working steel shears to cut metal, and the like. 
The well-known hydraulic lifts are precisely similar 
in principle, and are used extensively for domestic 
purposes, as well as for heavy work in engineering. 
Canal-locks are frequently worked now by hydraulic 
lifts ; heavy guns are raised, lowered, or otherwise 
moved by the same means ; and in large ship- 
building and repairing docks arrangements are 
made by which huge vessels are elevated on a series 
of powerful hydraulic lifts. 

Hydrazines. Hydrazine (N 2 H 4 ) is a remarkable 
compound, which has only been prepared within 
recent years by a complicated series of reactions. 
It is obtained united with water as the hydrate, 
N 2 H 4 OH 2 , a most reactive body, behaving as a 
strong base and neutralising acids to form salts, as 
e.g . N a H 4 *H a S0 4 . By replacement of the hydrogen 
by different groups of elements substituted hydra- 
zines are obtained, many of which, e.g. phenyl - 
hydrazine , C fl H B N 2 H 3 , are of exceedingly great 
importance, in chemical synthesis, and as reagents 
for the detection of certain classes of compounds. 

Hydrides are compounds of hydrogen with 
some other element. In the case of the non-metals 
many hydrides of importance are known, but all 
are generally known by other names, as hydrochloric 
acid HC1, etc., so that the term hydride is chiefly 
restricted to the metallic compounds of hydrogen 
(copper hydride CuH 2 , sodium hydride Na 4 H 2 ), of 
which many exist, but none of other than purely 
chemical interest. 

Hydriodic Acid, a compound of composition 
HI. It may be formed by the direct union of its 
components in the presence of heated and finely - 
divided platinum. It is usually prepared, however, 


by the joint action of phosphorus and iodine on 
water * 

P 4- 51 4- 4H a O = H*Ft> 4 + 6HI. 

The pure substance is a colourless gas, with a 
suffocating smell, which can, by a pressure of 4 
atmospheres at 0°, be converted to a liquid. It 
dissolves readily in water, forming an acid solution 
which, if exposed to air, slowly decomposes with 
formation of iodine. By replacement of the hydro- 
gen of the acid salts the iodides (q.v.) are obtained. 

Hydrobromic Acid (HBr) may be prepared 
by passing electric sparks through a mixture of 
bromine vapour and hydrogen. It is most readily 
obtained by the action of bromine upon phosphorus 
in presence of water : 

P a + 5Br a + 8H a O = 2(H 3 P0 4 ) 4- lORBr. 

It is a colourless gas, fuming strongly, and very 
irritating to the air passages and throat. It lique- 
fies if cooled to —78°, and dissolves readily in water, 
forming an acid liquid which fumes in air, and 
possesses the irritating odour of the gas. The 
saturated solution contains 82 per cent, of HBr. 
The bromides are salts which are formed by the 
replacement of hydrogon by metals, and find many 
applications in medicine (bromide of potassium) 
and photography. 

Hydrocarbons are, as their name indicates, 
compounds of the two elements carbon and hydro- 
gen. These two elements may, however, be pre- 
sent in very diverse quantities, and to the extent of 
very many atoms in the molecule. Hence a large 
number of different hydrocarbons exist, the number 
being increased owing to the fact that compounds 
may have the same composition yet differ entirely 
owing to difference in the arrangements of the 
atoms in the molecule. They are divided into the 
fatty and aromatic hydrocarbons— the former being 
characterised by the arrangement of the carbon 
atoms in a straight chain, the latter by a ring 
constitution. Thus, as examples may be cited the 
two compounds dipropargyl, OH’C'CH./CHqC’CH, 
and benzene 



both of which have the formula C g H 6 . They are 
also designated saturated or unsaturated , according 
to whether the number of hydrogen atoms in the 
molecule is as great as possible or not, this number 
in tho fatty compounds being 2 n 4-2, win -re n is 
the number of carbon atoms. They are formed in 
very diverse manners. Only one results from the 
direct union of carbon and hydrogen, viz. acetylene 
OJL>. Large numbers occur in mineral oils as 
petroleum, while many are found among the dis- 
tillation products of wood, coal, and other organic 
matters. A great many classes of synthetic re- 
actions are also known by means of which the 
synthesis of hydrocarbons from less complex com- 
pounds can bo effected. Amongst important or 
well-known examples of hydrocarbons may be 
cited paraffin and other waxes, naphtha, petroleum , 
ozokerite, vaseline, benzene , naphthalene , marsh gas, 
all of which may be referred to. 
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Hydrocephalus, an accumulation of fluid 
withm the cavity of the skull, either in the ven- 
tricles of the brain or in what is known as the 
subarachnoid space. Acute hydrocephalus is 
caused by inflammation of the membranes which 
enclose the brain. [Meningitis.] Chronic hydro- 
cephalus is usually a disease of intra-uterine life or 
of early childhood, and as it thus develops before 
the vault of the skull has become completely ossi- 
fied, the accumulating fluid distends the yielding 
cranial bones and produces great deformity; the 
forehead protrudes, the eyes are pushed forwards, 
and the enlargement of the skull is in marked 
contrast to the emaciated face and puny frame of 
the affected subject. The mental condition of the 
child suffers, as might be expected, from the 
damage which results to the central nervous system, 
convulsions arc not infrequent, and the child rarely 
lives more than two or three years. In some in- 
stances, however, the disease becomes arrested, and 
the patient may live to adult age. Little can be 
done in the way of treatment beyond the adoption 
of palliative measures, and the promotion of the 
general nutrition. 

Hydrochloric Acid, also known as Muriatic 
Acid and SrruiTS of Salt, is a compound of the 
formula HOI, i.c. is composed of one part of hydro- 
gen united with H5*5 parts of chlorine. It is a gas 
with a very pungent odour, which can be condensed 
by cold and pressure. It lias been known since the 
15th century. The ordinary acid of commerce is, 
however, not the pure acid but its solution in 
water, in which it is very soluble, 1 volume of water 
absorbing over 500 volumes of the gjis at 0°. The 
solution fumes in the air, and has a specific gravity 
of 122 if concentrated, but becomes weaker on 
boiling until a 20 per cent, solution is obtained, 
which then boils unchanged. Commercial acid is 
frequently of a yellow colour, duo to the presence 
of impurities, usually iron. The gas may be ob- 
tained by the direct union of hydrogen and 
chlorine on exposure to sunlight, but is always 
prepared and manufactured by the action of 
sulphuric acid upon common salt, and hence 
results as a bye product in the manufacture of soda. 
[Leblanc Process.] The following equation 
represents the change : 

S0 4 H 3 -f 2NaCl NaaS0 4 + 2HC1. 

The salts obtained by replacing the hydrogen by a 
metal are*, er mod chlorides (q.v.), and many are of 
great importance from chemical, domestic, and 
industrial points of view, while the acid itself is 
also much used in manufacturing and purely 
chemical operations. 


Hydrocinnamio Acid, a compound of the 
formula C«H b *CH 9 *CH 2 <X> 5 iH, being $ phenyl pro • 
pUmic acid. It forms needle-like crystals, melting 
at 47° and soluble in hot water and alcohol. It 


may be prepared by many synthetic reactions, and 
is a product of the decay of nitrogenous matter 
such as brain, albumen, etc. 


Hydrobflile, the occurrence of fluid effusion 
in the serous sac which envelopes the testis. 


Treatment usually consists in tapping the sac and 
evacuating the contained fluid. 

Hydrocorallina, a group of Hydroids (q.v.) 
including those in which the skeleton is massive 
and calcareous, and which have generally been 
included among the Anthozoa. They are divided 
into two groups, the Millepores, and the Stylasters. 
The former form massive or lobed or flat expanded 
skeletons, through which run a double series of 
tubes ; one set is large, and one small. The large 
tubes are intercepted by horizontal plates or tabular 
These tubes are occupied by large “ gastrozooids ,r 
or digestive polypites, while the smaller ones which 
surround them are occupied by “ dactylozooids.” 
These have no mouth, and simply serve to capture 
food, which is digested by the gastrozooids, which 
supply it to the colony by means of a series of canals. 
The dactylozooids may be irregularly scattered or 
placed in definite circles around the gastrozooids. 
The Stylasters form branching plant-like colonies, 
on the surfaces of which open a number of aper- 
tures on raised areas. The pores are broken up by 
septa, which radiate from the walls towards the 
centre. These, however, are not true septa. In 
addition to the large gastrozooids, there are numer- 
ous smaller ones (dactylozooids) arranged around; 
each of the former, the whole group forming a cyclo| 
system. The reproductive organs are external, and 
are developed in sac-like “ampulla).” This also 
affords clear evidence of the Hydrozoan affinities 
of these corals. The Millepores are generally 
colourless or pale yellow, but the Stylasters are a 
tine red tint. 

Hydrocyanic Acid. [Prussic Acid.] 

Hydrodynamic*, the science of the force- 
relations of water and other liquids. Usually it is 
restricted to such relations that produce motion of 
the fluid. When equilibrium is the result the 
division of Hydrostatics (q.v.) is entered. The 
theoretical study of hydrodynamics is not simple, 
but a knowledge of a few leading principles is often 
enough to solve many problems of practical import- 
ance. The most important principle is that of 
continuity. If in a mass of liquid any imaginary 
volume be taken, the amount of liquid that flows 
into this volume during any time must be equal to 
the amount that flows out ; for liquids are practically 
incompressible, and as much remains in the en- 
closure at the end of the interval as existed therein 
at the beginning. The same principle is extended 
to all fluids, including both gases and liquids, but 
here it must be modified if the density of the 
enclosed fluid has altered during the interval. This 
principle helps us at once to determine the speed of 
a stream across a given section when its speed at 
another given section is known. The great theorem 
connecting the varying pressure, speed, and level of 
a given quantity of water in a stream-line is due 
to Bernouilli, and has far-reaching applioations in 
the design of turbines, centrifugal pumps, and 
other machines. It states that any such small 
quantity of water at any instant during its flow 

r isesses a definite pressure p % density p, height 
(reckoned from the free surface level), and 
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speed t*. These will vary in such a way that the 
sum of the terms 

V-+gh + 

p 

will always remain constant, g representing the 
intensity of gravity. The first term is sometimes 
called the pressure-energy term, the second is a 
measure of the potential energy, and the third of 
the kinetic energy of the quantity of water taken. 
One deduction from this theorem is that the speed 
of flow from a small orifice in the side of a vessel 
containing liquid is the same as if the liquid fell 
from the free surface level down to the orifice. If h 
is the vertical distance bet ween these two levels, 
the speed v would be \/ 'ly h , y being, as before, the 
intensity of gravity. This is known as Torricelli's 
Theorem . 

Hydro-Electric Machine is a machine in- 
vented by Sir William Armstrong for the separation 
of opposite electricities on a large scale. Steam is 
generated in a boiler, and is made to blow through 
specially-shaped orifices of wood against a series 
of points arranged in front. In this simple way, 
analogous to the rubbing of dissimilar substances 
^jfiuch as glass and silk), the separation is effected, 
HEpd very great differences of potential produced on 
Wpe collectors. [Elkctkicity.] 

Hydrofluoric Acid (HF). Pure hydrofluoric 
. acid is a colourless liquid, which is obtained by 
; heating the acid fluoride of potassium HKF 2 . The 
k preparation must be performed in a platinum retort 
Slowing to the highly corrosive action of the acid, 
Band is attended with considerable danger, as the 
F fumes of the acid attack the throat, and at least one 
f death has occurred through the inhalation of the 
| vapour. It boils at 19*4, and has a specific gravity 
f of about *99. A dilute acid is obtained readily by 
the action of sulphuric acid upon fluorspar CaF a , in 
lead or platinum vessels. This aqueous acid 
attacks metals, forming salts known as fluorides 
* (q.v.) ; gold, lead, platinum, however, resist its ac- 
tion. It may therefore be kept in vessels of these 
substances, but caoutchouc bottles are more 
convenient for this purpose. It attacks glass, 
forming a fluoride of silicon (SiF 4 ) and water, and is 
hence used for etching glass, etc.; it cannot for this 
reason be kept in ordinary bottles. All operations 
involving the use even of the aqueous acid should 
be conducted with great care, as it evolves poison- 
ous vapour, and produces very painful blisters on 
the skin. [Fluorine.] 

Hydrofluosilicic Acid, an acid of composi- 
tion H 2 SiF 6 which is obtained in aqueous solution 
by passing the fluoride of silicon into water : 

3SiF 4 «f 40H 2 = 2H 2 SiF 6 + Si(OH) 4 . 

It thus forms a colourless, fuming acid liquid, which 
finds its chief use in qualitative analysis , being used 
as for the separation of barium from strontium salt, 
and as a reagent for potassium salts. 

Hydrogen (H = 1). Although hydrogen was 
known in the 16th century, being first described by 
the chemist Paracelsus, its nature as an elementary 
substance was not demonstrated until the researches 


of Cavendish in 1760. The same chemist also 
showed that water is produced when the inflam- 
mable air, as he termed hydrogen, bums either in air 
or in oxygen. It occurs in the free state to only a 
small extent upon the earth, being found in volcanic 
emanations, in the gases from oil-wells, and as a 
product of the decay of animal matter. In combin- 
ation, however, it is found to a very large extent, 
forming one-ninth the weight of water, and being a 
constituent of most organic substances and of all 
acids. The sun is completely surrounded by an 
atmosphere of hydrogen, the presence of which has 
also been demonstrated in many stars. It may be 
prepared by the decomposition of water by means 
of an electric current. It is most conveniently 
obtained by the action of certain metals upon 
acids, zinc and sulphuric acid being suitable : 

Zn -f S0 4 H a zzz ZnS0 4 -4- H 2 ; 

numerous other methods also can be employed. It 
is a colourless gas, possessing neither taste nor 
odour, and is the lightest body known, its density 
being about *07 that of air. It is only slightly 
soluble in water, 100 volumes of this liquid absorb- 
ing about two volumes of the gas. It is the most 
difficult of all gases to liquefy, and it was not until 
1899 that its liquefaction was satisfactorily accom- 
plished. Certain metals possess the power of con- 
densing hydrogen within their substance— occluded 
hydroqen— the gas being again evolved on heating. 
Palladium absorbs in this manner 900 times its 
volume of hydrogen ; the resulting alloy was called 
hydroyenivm by Graham. Iron also can similarly 
absorb the gas, which is hence frequently found in 
meteoric iron. With the halogens (q.v.) it forms 
acids uniting directly with fluorine even in the 
dark, and with chlorine if exposed to sunlight. In 
many of its characteristics it shows resemblances 
to the motals. It has the least atomic weight of 
all the elements, and on that account forms the 
unit in terms of which the atomic weights are 
expressed. In air hydrogen burns with a pale blue 
flame, and mixed with oxygen it forms a mixture 
which explodes violently on application of a light. 
A mixed jet of hydrogen and oxygen burns with 
very intense heat, and is used for the production of 
high temperatures, and largely for limelight, these 
forming the chief applications of hydrogen for 
technical purposes. It is, however, sometimes 
employed for filling balloons, and in the chemical 
laboratory finds frequent usage as a reducing 
agent. 

Hydrogen Peroxide, a compound repre- 
sented by the formula H 2 0 2 , consisting therefore of 
the same elements as water, but with double the 
amount of oxygen in the molecule. It may be 
prepared by adding barium peroxide in small 
quantities to dilute hydrochloric acid : 

BaO a + 2HC1 = BaCl 3 + H 2 0 2 . 

The solution thus obtained is concentrated as far 
as possible under the air-pump, until a syrupy 
colourless liquid results (specific gravity 1*45). The 
solution, however, readily loses oxygen, but is more 
stable if dilute. It acts as a strong oxidiser, con- 
verting many elements (such as cnromlum) into 
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their oxides, the peroxide itself being reduced to 
water. Some metals (as silver), however, when 
finely divided act on the liquid, and liberate 
oxygen without undergoing any change themselves 
[Catalysts], and in some reactions it reduces 
oxides thus : 

AgjgO + HjOj ss Ag a 4- OHj 4* CV 
It finals many technical applications ; thus, owing to 
its power of converting black sulphide of lead into 
white sulphate, it is used for renovating pictures 
in which the pigment white lead has become black- 
ened. A solution is also employed as a hair-wash 
to give a golden shade, and for the purpose of 
bleaching when other substances might be injurious, 
e.g. with feathers, ivory, etc. It has been used in 
medicine as a disinfectant, and as an antiseptic or 
“ germicide.” In the laboratory it is largely used 
in various analytical processes. 

Hydroida, an order of Craspedote Hydrozoa 
(q.v.), including those in which the body is small, 
is usually fixed by an adherent base, and has 
a ring of tentacles around the mouth : they are 
rarely simple (e.g. Hydra) but are usually colonial. 
They are nearly all marine, but Hydra is fresh-water, 
and Cordylopkora (q.v.) has acclimatised itself to 
fresh or but slightly brackish water during the 
present century. The order is divided into three 
sub-orders: (1) the Eleuthcroblastica, including the 
fresh-water Hydra and one or two doubtful genera ; 
(2) the Gymnoblastica, in which the general 
colony (hydrosoma) is protected by a chitinous 
skeleton or 44 polypary,” which does not, however, 
protect the polypites or individuals (Cordylopkora 
(q.v.) is a very good type of this group) ; (3) 
Calyptoblastica or Thecaphora, in which the poly- 
pites are protected by expansions of the skeleton 
into liydrothecte or cups ; these may be “ sessile,” 
being attached to the main tube as in Sertularia , or 
pedunculate, being borne on long stalks as in 
(Jampanularm ; (4) Hydrocorallinso (q.v.), in- 
cluding those which form a massive calcareous 
skeleton. 

Hydrometer is an instrument for the deter- 
mination of the density of a substance. Most 
hydrometers are for the determination of liquid 
densities, and many of them have special names. 
Thus a lactometer is a hydrometer to test milk by 
observation of its density, a mlhiometer is for salt 
water, meaccharometer for solutions of sugar, and 
an oleometer for oils. The ordinary hydrometer is 
very simple. It consists of a glass float with a thin 
graduated stem. It floats with the stem vertical 
by reason of a small enclosed quantity of mercury 
at the lower end. In light liquids the greater 
portion of the stem is immersed, but in heavier 
liquids the instrument rises, and less of the stem is 
Immersed. By proper graduations on the stem, the 
liquid levol may give direct readings of the density 
of the liquid in which the instrument is made to 
float. Nicholson’s hydrometer or areometer is on 
the same principle, but is arranged for the deter- 
mination of the densities of solids. The instrument 
is usually of metal ; it is much larger, and Qnly one 
mark is necessary on the stem. There is a cup 


supported at the top, and another at the bottom of 
the instrument, for the estimation of the weight of 
the solid in air and in water respectively. These 
two weights are sufficient to determine the density 
required. [Hydrostatics.] 

Hydromys, a genus of water-mice, with five 
species, the type of a sub-family ( Hydromyinee ) 
from the Australian region. The molars are only 
two on each side in each jaw. They live near water, 
and the hind-feet are partially webbed. 

Hydrophilous, a term, rarely required in 
vegetable physiology, used with reference to the 
few cases, such as that of Vallnneria (q.v.), in 
which cross- pollination is effected by the agency 
of water. 

Kydrophis. [Sea-snake] 

Hydrophobia (Habibs), a disease of the 
canine tribe which sometimes affects man. When 
it occurs in the human subject it is usually the 
result of the bite of a rabid dog ; symptoms do not, 
as a rule, appear until the lapse of several weeks 
(sometimes months), after the injury. There is 
usually some pain at the site of the wound, the 
patient becomes feverish, and after a while the 
characteristic symptom, disinclination to swallow 
fluids, becomes developed ; the patient becomes 
excited, his condition resembling that of acute 
mania ; the throat is inflamed, and repeated attempts 
to expectorate the viscid saliva which exudes into 
the mouth are made. Any attempt to swallow 
produces a spasm of the muscles concerned in that 
action, or even general convulsions, the pulse be- 
comes quick, the patient feebler, and the disease 
terminates in death in two or three days. M. Pas- 
teur succeeded in protecting animals from rabies 
by preventive inoculation. By injecting the virus 
into rabbits, then subsequently removing their 
spinal cords and drying these, he succeeded in 
obtaining a mitigated poison ; the longer the spinal 
cord is dried, the less virulent it becomes. Such 
weakened material is found to possess the power of 
protecting an animal against the effects of inocula- 
tion with the more virulent ‘poison. Pasteur 
achieved considerable success in applying this 
method to the treatment of persons who have been 
bitten by rabid dogs. 

Hydroquinone possesses the formula C e H 4 
(0H) 3 , being what is chemically known as paradi - 
hydroxyl benzene. It is best obtained by reducing 
quinone (q.v.) by sulphurous acid. It forms 
monoclinic or hexagonal crystals, which melt at 
169°, and is readily soluble in water, the solution 
being coloured brown by ammonia. Of late years 
hydroquinone has grown in importance owing to its 
introduction by Captain Abney as a photographic 
developer. [Photography.] For this purpose it 
possesses the advantage of cleanliness, keeping clear 
and colourless during development, while the image 
formed by the silver deposit is of an exceedingly 
good colour. It is generally used in a solution of 1 
or 2 grains to the ounce, with the addition of a 
dilute solution of ammonia, sodium hydrate or 
sodium carbonate ; different formulie being recom- 
mended by the different plate-makers. 
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Hydrostatic Bellows, an arrangement on 
the same principle as the hydraulic press, by which 
a heavy weight distributed over a large area may 
be lifted by the pressure of water produced in a 
small vertical pipe. The weight is supported on a 
large board that forms the cover of an ordinary 
bellows. As water is poured down the small pipe the 
bellows gradually dilate and the weight is lifted. 

Hydrostatic Paradox, the old name given 
to the multiplication of force by transmission 
through liquid. The intensity is unaltered, but if 
the bearing surface is increased the total value of 
the force on that surface is proportionately in- 
creased. If motion is produced by the action of 
the greater force, there will be no multiplication of 
the available energy by transmission through the 
liquid ; what is gained in force is lost in distance 
traversed, as in the analogous case of the simple 
lever. 

Hydrostatics, the science of the force-rela- 
tions of liquids in equilibrium. A liquid has no 
rigidity —that is to say, it may change its shape 
under the action of extremely small forces. This 
absence of rigidity may be difficult to observe in 
some cases, owing to the viscosity of the liquids 
taken. Nevertheless, with all liquids small forces 
can produce indefinite distortion, although in the 
case of viscous liquids much time may be required 
for the effect to be rendered visible. Water, ether, 
and alcohol are examples of mobile liquids ; pitch 
and sealing-wax are examples of very viscous 
liquids. A stick of sealing-wax supported hori- 
zontally at its extremities will in the course of 
weeks become so curved that it falls from its 
supports. A tallow candle if similarly supported 
will at once manifest a certain amount of curvature, 
but will not become further bent. The sealing- 
wax is called a hard liquid ; the candle is a soft 
solid. The resistance of a liquid to diminution of 
bulk is very great, like that of a solid. The com- 
pressibility of water, for example, is so slight that 
for a long time water was thought incompressible. 
[Cavendish Experiment.] This characteristic 
distinguishes liquids from gases, which possess 
great elasticity ( i.e . they change their volume 
readily under the action of very small forces) as 
well as no rigidity. If a mass of liquid be at rest 
its pressure at any point on any surface must be at 
right angles to that surface, otherwise the oblique 
pressure of a non-rigid substance would produce 
motion. Hence it may be shown that at any point 
the pressure is the same in all directions, and an 
ordinary definition of a liquid at once follows, 
which assigns to such a substance that character- 
istic property. If therefore a pressure of a definite 
intensity per square inch be imposed at one spot 
on an enclosed volume of liquid, that pressure will 
be transmitted in all directions through the liquid, 
And every portion of its boundary will feel the same 
intensity of pressure. This is the principle of the 
hydraulic press, and the explanation of the hydro- 
static paradox (q.v.). 

When a solid body is entirely immersed in water 
(this liquid is taken as an example) every portion 
of its surface is acted upon by a normal pressure. 
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An infinite number of forces thus exist, and we 
know that their resultant is an upward force equal 
to the weight of the water displaced, for before 
the body was introduced the water subsequently 
displaced was just supported by the same set of 
forces. Hence the foreign substance is acted upon 
downwards by its own weight and upwards by the 
weight of water displaced. If it has the same 
density (q.v.) as water these two foroes balance, 
and the body remains in position without the 
application of other forces. If its own weight 
preponderates its density is said to be greater than 
unity, and it shows a tendency to sink. If the 
water displaced has the greater weight its density 
is less than unity, and it tends to rise to the surface. 
If this tendency is permitted it will assume a 
floating position such that the weight of the water 
displaced in that position is now equal to the 
weight of the substance itself. 

Further, it then assumes a position such that its 
centre of gravity and that of the water displaced 
are in the same vertical line, otherwise from statical 
considerations there could be no equilibrium. The 
density of a substance, or relative mass of the 
substance compared with an equal volume of 
water, is calculable when we know its weight in 
air and in water. The difference between its 
weight in air and in a vacuum is generally neg- 
lected. It is then only necessary to divide the 
weight in air by the loss of weight in water. If it 
float in water, the weight of water displaced by 
the whole volume is determined by attaching a 
heavy substance to it, such that the combination 
will sink. The whole is then estimated as one 
body and a deduction made for the heavy sub- 
stance. 

The free surface level of a liquid at rest must be 
horizontal. For a spherical particle at the surface 
is acted upon by its own weight and by a hemi- 
sphere of fluid. The former is a vertical force, and 
the resultant of the latter must therefore also be 
vertical. This could not bo unless the surface were 
at right angles to the vertical. 

The pressure at any depth in a liquid is that due 
to the vertical height of liquid above. It may be 
that the base of the vessel is greater or less in area 
than the surface of the liquid ; the total pressure 
on the base will be independent of such variety if 
the depth of liquid remains constant. Thus clear 
distinction must be made between the weight of 
the liquid and the total pressure of liquid on the 
base of the vessel. 

Hydrothorax, an accumulation of fluid in the 
pleural cavity. 

Hydrotropism, curvature expressing unequal 
growth (heterauxesis) induced by the proximity of 
moisture. Positive hydrotropism is curvature to- 
wards the moisture ; negative hydrotropism , curva- 
ture away from it. If, for example, the roots from 
germinating seeds grow [under the influence of 
geotropism (q.v.) 1 through holes in the bottom of 
a box soaked with moisture, they will bend back- 
ward, especially If the air be dry, towards the moist 
wood. This is positive. The rarer negative curvature 
is exhibited by the sporangiferous hyphse of the 
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fungus Phycomycet. The term hydrotropism was 
originally suggested by Darwin. 

Hydroxide* are compounds which may be 
regarded as derived from water by the partial re- 
placement of its hydrogen, but the replacement 
may extend over several molecules. This is seen by 
the inspection of the formulae of these compounds ; 



potassium hydroxide KOH 
sodium hydroxide NaOH 
y OH 

calcic hydroxide Ca ^ 


The metallic hydroxides mostly exhibit basic pro- 
perties, those of sodium and the allied metals being 
strongly alkaline. [Hydrates.] 

Hydroxyl is the name given to the group of 
elements OH which exists combined in hydroxides, 
alcohols, and many other classes of compounds. 

Hydroxy lamina, or Oxyammonia, a com- 
pound of composition NH 2 *OH usually prepared by 
action of hydrogen ujxm a nitrite or nitrate, the 
hydrogen being generated in the vessel containing 
the compound. Its solution is a strongly basic 
substance, which combines with acids to form salts. 
It possesses strong reducing properties, and has 
been used as a photographic developer. The pure 
substance has been prepared only within very recent 
years, and is a strongly reactive and readily 
explosive crystalline solid. 

Hydrosoa, one of the two classes of the Phylum 
Coilenterata (q.v.). It is separated from the 
Anthosoa (q.v.) by the fact that the digestive cavity 
is not separate from the general body cavity, into 
which the mouth at once opens. The generative 
products, moreover, are usually discharged to the 
exterior and not into the body cavity and thus out 
by the mouth or special pore. Very commonly they 
are dimorphic, or possess two distinct forms ; thus 
the common hydroid colony Millepora has two quite 
dissimilar sets of zooids ; this is still better shown 
in the Siphonophora (q.v.), in which the individual 
polypites are modified to servo very different 
functions; thus some are reproductive, others 
nutritive, others protective, and others locomotory. 
Alternation of generations (q.v.) is also common ; a 
fixed colony often gives rise to free-swimming jelly- 
fish in which the reproductive organs are developed. 
The gastric cavity or stomach is simple in structure, 
but a series of four ridges may run along it, and 
thus indt'ease the digestive surface. The Hydra is 
the simplest typo of the Hydrozoa, but this is 
probably the result of degeneration rather than of 
having retained the primitive characters of the 
order. The Hydrozoa mostly have a soft chitinous 
skeleton, as e.g . in Sertnlaria (the Sea-fir), but it 
may be massive and calcareous as in the Millepora . 
The group is divided into two subclasses : — 

I. Crasfedota. Order 1. Trachy medusa; (q.v.), 

2. Hydroida (q.v.). 

8. Siphonophora (q.v.). 

II. Acrajbpeoa. 1. Tetramemlia. 

2. Octomer&lia. 



Toulon. The town is 3 miles from the coast ot the 
Mediterranean, lat. 43* V N., and long, 6° V E., on 
the S.E. slope of a bill. The neighbouring market- 
gardens are famous for early fruit and vegetables 
and for winter roses. Orange-flower water is the 
chief product of the town. 

Hygiene, The study of the means of preventing 
disease and prolonging life is one which dates from 
very early times. The extent to which inquiry had 
been pushed at a very early period in this matter is 
seen on a study of the Book of Leviticus, and, with 
regard to the Greeks, evidence of a like kind is to 
hand in the writings of Hippocrates. During the 
Middle Ages but scant attention was paid to the 
subject of preventive medicine, and the formidable 
epidemics which raged in Europe until as late as 
the seventeenth century, were no doubt attributable 
in the main to the neglect of this study. Attention 
came at length to be directed to the evils attendant 
upon overcrowding, want of cleanliness, and the 
like, and the great discovery of vaccination at the 
end of the 18th century opened up the prospect 
of further development in disease prevention, hi 
the nineteenth century considerable progress was 
made. The Vaccination Acts have been the means 
of affording to large masses of the population pro- 
tection from a most formidable disease ; the Factory 
Acts have done much to ameliorate the condition 
of workers; and the various Public Health Acts 
have caused the undertaking of schemes for the 
supply of pure water, for the disposal of excreta, 
and have resulted in the abatement of many 
nuisances. With the growth of the system of 
registration of deaths, light has been thrown upon 
the distribution of disease, and the later develop- 
ment of the practice of notifying infectious disease 
will, no doubt, be productive of increased knowledge 
and improved means of combating the progress of 
epidemics. The recognition of the evil effects of 
breathing a confined and vitiated atmosphere, the 
demonstration of the relationship of such disease as 
consumption to dampness of soil, the spread of 
cholera and typhoid by contaminated water supplies, 
the connection between food and epidemics (as, for 
instance, in scarlatina and diphtheria epidemics 
traceable to milk supplies), and the relation between 
the diseases of animals and of man— on these and 
on other matters the study of hygiene has, during 
the last fifty years, thrown much light. The study 
has already resulted in a material reduction in the 
death-rate. 

Hygrometer, an instrument intended for the 
measurement of the amount of moisture in the air. 
[Hygrometry.] 

Kygrometry is that branch of physics which 
deals with the moisture contained in the atmo- 
sphere. It involves a knowledge ef the principles 
of heat, and is generally studied with the questions 
of evaporation and condensation. The greatest 
amount of water vapour that can be contained in a 
cubic foot of air will depend upon the temperature. 
For every temperature there is a definite maximum 
pressure producible by the water-vapour, this 
pressure increasing with the temperature. Thus, 
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as the air gets hotter, it becomes able to contain 
farther quantities of vapour without deposition. 
It is not asaal for the air to contain as much vapour 
as it can hold under its given conditions of tempera- 
ture. The fraction of this maximum that is 
actually present is calied the relative humidity . 
This evidently increases as the temperature falls, 
without change of the absolute quantity of vapour 
per cubic foot, until a temperature is reached when 
the air cannot become cooler without condensation 
of vapour taking place. At this critical tempera- 
ture, called the dew-point , the air is saturated 
with water-vapour, and its relative humidity is 
unity. [Dew.J The dew-point cannot be higher 
than the actual temperature of the air without 
danger of condensation occurring with great 
violence. Such a state of things 
is rare ; it is only possible when 
the atmosphere is very pure 
and free from dust or other 
nuclei that act as centres of 
formation of water-drops. In- 
struments for determining the 
dew-point are simple in con- 
struction. They are arranged 
to cool down the air by appli- 
cation of cold water or by 
evaporation of some such vola- 
tile liquid as ether. In this 
way the air is brought to a 
temperature below the dew- 
point, and deposition of dew 
results. With a sensitive ther- 
mometer the exact temperature 
of deposition is obtained. Hy- 
grometers working in the above 
way are direct-reading. The 
the wet and dry bulb best are due to Regnault and 
hygrometer. to Dinei s. A pair of ther- 

mometers, the bulb of one of 
which is kept continually moist by being surrounded 
with a moist wick, constitute the Wet and Dry Bulb 
Hygrometer. The wet bulb thermometer records a 
lower temperature than the other, unless the air is 
saturated, on account of continual evaporation from 
Its surface. From the two observed temperatures 
the dew-point may be calculated. Hygroscopes 
merely exhibit the presence of moisture in the 
air. They generally consist of some substance- 
capable of readily absorbing moisture whose 
elastic properties are modified thereby and 
rendered easily visible. The type is illustrated by 
Saussore’s hair hygrometer, in which a length 
of hair varies with the degree of moisture of the 
surrounding air. 

Hymen, or Hymen jejus, in classical mythology 
the god of marriage, a personification of the bridal 
song. The various legends agree that he was a 
beautiful youth. In art his attribute is a (nuptial) 
torch. 

Kymmoeaads, an extinct genus of P^iyllopoda 
(q.tji found in the Skiddaw slates and other rocks 
of the Ordovician period. It is of interest as the 
earliest known genus of the Phyllopoda. 

Hymen omyoetee, an order of fungi (q.v.) 


belonging to the sub-class Basidiomycetes (q.v.)^ 
And including the mushroom (q.v.) and most of the 
other plants to which the name fungi is popularly 
applied. They have generally a loosely -branched 
filamentous mycelium or “spawn," in the soil or 
other nidus on which they may grow, such as the 
stem of a tree, but the mycelium may be compacted 
into a eclerotium or into elongated strap-like 
strands, known in Agaric us mcllcus as rhizomorphs, 
which ramify under the bark of pine-trees. From 
the mycelium rises the compound sporophore or 
hymmophore t which is generally a pileut or umbrella- 
like body on a stalk or stipes. In some, the entires 
sporophore is at first enclosed in a membrane, t he- 
volva ox velum universale ; in others, a membrane,, 
the velum parti ale, encloses the lower surface of the 
pileus, and on bursting is represented by a torn ring 
or annulus round the stipes. In Amanita (q.v.) 
both membranes are present. Through the sporo- 
phores of some forms, especially of Lactarius , hyphro 
secreting an abundant milky, but generally acrid, 
juice extend. The hymenium , or spore-bearing 
surface, is generally on the under side of the pileus. 
It is variously disposed, being smooth in the 4 m- 
cularini , on radiating lamella* or “gills" in the 
Agarics (q.v.), lining tubes or “pores” in the 
Polyporei , and covering dependent spine-like bodies 
in Ilydnei. It is made up of rows of club-shaped 
cells, some of which, known ns paraphyses , are 
barren, others, known as cystidia (though also 
barren), of relatively greater size, and others, the 
basridia, ending in the points known as sterigmata , 
mostly four on each basidium, from which the 
spores, hence called sterigmatospores or basidiospores, 
are formed and abstricted. The Hymenomycetes 
thus differ from the Gasteromj'Cetes (q.v.) in having 
the hymenium exposed to the air ( angiocarpousy 
before the spores are ripe. There are no known, 
sexual organs in these plants. The order is re- 
presented in all quarters of the globe, and comprises 
nearly all the fungi which are of value as food. It 
is not represented in a fossil state, except in 
Pleistocene peat. 

Hymenoptera (membranous-winged), an order 
of insects including the ants, bees, wasps, saw-flies, 
gall-flies, ichneumon flies, etc (q.v.). The main 
character of the order is the possession of an 
ovipositor on the end of the abdomen of the 
female. It is developed either as a saw (serra), 
a sting ( aculeus ), or a boring organ ( terelra ). By 
means of this the eggs are deposited in a suitable 
place for development as in the leaves of plants 
(gall-flies), or in other insects (ichneumon flies). 
In some, e.g. the wasps, it is a defensive organ. 

Hymn, in Greek literature a song in praise of 
gods or heroes, sometimes, like the Homeric 
hymns, in epic metre, but more usually in lyric. 
A Christian hymn is defined by St. Augustine as 
“praise to God with son^.” At a later date 
hymns varied considerably in purpose and char- 
acter, and the word acquired a more extended 
meaning, so as to include a prayer or any ex- 
pression of devotional feeling in a metrical or 
rhythmical form. 
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The hymnody of the early Church was based on 
that of the Jews. The practice of singing hymns is 
first mentioned in the Gospels. There is nothing 
to show whether these hymns were or were not the 
Psalms of David. On the other hand the canticles, 
Magnificat, Benedicts , etc., are closely modelled 
on the sacred poetry of the Hebrews. Many of the 
hymns and poems of the early Greek Church— e.a. 
those of Gregory Nazianzen (330-89)— are in 
classical metres. But at the same time the use 
of the Jewish Psalter and of the “ Hallelujah ” and 
“ Hosanna/' as well as the character of the versicles 
and antiphons, shows that Christian worship was 
influenced by Jewish traditions. The Gloria in 
Excelsis, Gloria Patri , Te Demi, and other dox- 
ologies composed during this period are rhythmical 
but non-ractrical hymns based on passages of 
Scripture. There seems to have been a prejudice 
against the use of hymns in the services of the 
Church, which lasted till the fifth century or later, 
but it was afterwards found that they could be 
made a vehicle for impressing orthodox dogmas on 
tlie minds of the people, and thus preventing the 
progress of heresy. After the final separation of 
the Eastern and Western Churches the number of 
hymns in tho former greatly increased. Amongst 
the writers of Greek hymns may be mentioned St. 
Andrew, Archbishop of Crete (660-c. 732), whose 
44 Christian, dost thou see them ? ” was, like many 
other early* hymns, translated by Dr. J. M. Neale, 
and Joseph the Hymnographer (d. 883). The 
-earliest Latin hyrnnographers were St. Hilary 
of Poitiers (d. 368) and St. Ambrose of Milan 
(c. 340-397). Of the many hymns attributed to 
tho latter about a dozen are considered genuine. 
Perhaps the most famous name in the following 
centuries is that of Gregory the Great (540-604). 
The processional hymn, Gloria, Lam, et Honor 
(“All glory, laud, and honour”), sung on Palm 
Sunday, was written by St. Theodulph of Orleans 
(d. 821). Veni Creator Spiritus (“Come, Holy 
•Ghost, our souls inspire ”) is attributed to Rabanus 
Maurus, poet to Charlemagne. A great impulse 
was given to hymn-writing by Notker (c. 840-912), 
a Benedictine monk of St. Gall, who introduced the 
sequence or prose, a rhythmical but non-metrical 
composition, between the reading of the Epistle and 
Gospel. Sequences afterwards assumed a metrical 
form, and thus became identical with hymns in the 
narrower sense. The greatest writer of mediteval 
hymns and sequences was .Adam de St. Victor 
(d. oirea 1180), who founded the Victorine school. 
But no individual hymns are more celebrated 
than the Diet Ira (“Day of wrath, O day of 
mourning”) by Thomas of Celano, the friend of 
St. Francis of Assisi, and the Stabat Mater of 
Jacobus de Benedictis (or Jacopone da Todi) 
(d. 1306). 

Soon after the Reformation the lituntfcal use of 
hymns was discontinued in the English Church. 
Seven hymns translated from the Latin, one for 
each of the hours of prayer, were given a place in 
King Henry’s Primer (1545), but they did not re- 
appear in that of King Edward. Their place was 
taken by Stemhold and Hopkins’ metrical version 
of the Psalms (1561), which in 1696 gave way to 


that of Tate and Brady. Many hymns were, indeed, 
written during the Elizabethan period, and the 
sacred poets of the first half of the seventeenth 
century— especially Wither, Donne, George Herbert, 
Henry Vaughan, and Richard Crashaw — occupy a 
high place in English literature, but all attempts to 
introduce hymns into public worship were unsuccess- 
ful. Three names stand out with some prominence 
in the generally barren period which now inter- 
venes until the Wesleyan revival— viz. Bishop Ken 
(1637-1710), whose beautiful Morning and Evening 
Hymns are still the most popular sacred poems in 
the English language, and the Dissenting ministers 
Isaac Watts (1674-1748) and Philip Doddridge 
(1702-51). The Methodist movement, with its deep 
personal religion, led to a great revival of hymn- 
writing, and during the last half of the eighteenth 
century some twenty hymn-books were published, 
generally strongly Calvinistic in tone, which came 
into use in Evangelical and Nonconformist places 
of worship. The chief hymn-writers of this school 
were Charles Wesley (1707-88), who wrote “Jesus, 
Lover of my Soul,” and many other favourite hymns, 
and A. M. Toplady (1740-78), author of the well- 
known “ Rock of Ages.” Amongst the Olney Hymns 
by Cowper and John Newton, there are a few — such 
as “ Hark, my soul,” “ Sometimes a light sur- 
prises,” and “ God moves in a mysterious way *’ — 
which are worthy to rank with these. During the 
first quarter of the nineteenth century there was a 
great increase in the number of hymn-books for 
public worship, all of them distinctly Evangelical or 
Nonconformist in tone. The publication in 1827 
of Heber’s Hymns, followed soon afterwards by 
the works of H. F. Lyte and Charlotte Elliott, did 
much to revive the interest in hymnody, and 
the movement thus instituted resulted in a general 
endeavour to raise the standard of the hymns used 
in the services of the Church. It culminated in 
1861 with the publication of Hymns Ancient 
and Modem, a collection which, with a great 
deal of indifferent work, contains most of the 
good hymns, representing many shades of religious 
opinion. 

Ever since the days of Luther, whose stirring 
hymn, Mnfeste Bury ist Unser Gott was sung by 
the soldiers of Gustavus Adolphus at the battle of 
Lutzen, Germany has, before all other countries, 
been the home of religious poetry. Among the more 
recent German hymn-writers mention may be made 
of Novalis, Fouqu6, Arndt, the Krummachers, and 
Spitta. In the Reformed Church of France metrical 
versions of the Psalms by Marot, Beza, and Con- 
rart were successively employed in public worship 
from the sixteenth to the eighteenth century, but, 
as in England, they were finally superseded by 
hymns. 

Hyoid Bone is the bone situated in the neck 
between the root of the tongue and the upper part 
of the larynx. 

Hyopotamna, an extinct genus of swine-like 
animals with short canines, comprising several 
species, found, in rocks of Oligocene and Miocene 
age, at Hempstead in the Isle of Wight, in France, 
Switzerland, Dakota, and the Siwalik Hills in India. 
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The species from the two last-named localities reach 
a very large size. 

Hyosoyamine, an alkaloid occurring in the 
seeds of certain plants, e.g. Hyoscyamus niger, 
Henbane, Atropa belladonna, etc., from which 
sources the substance may be obtained. It 
possesses the composition represented by the 
formula CUHjgNOs, and crystallises in soluble 
needles melting at 108*5° C. To this compound, and 
another of similar composition, liyoscine, the 
poisonous and medicinal properties of Henbane 
appear to be due. In many respects it closely re- 
sembles atropine (q.v.), which is also represented 
by the same formula. 

Hyoscyamus. [Henbane.] 

Hypatia of Alexandria, daughter and pupil 
of the philosopher Theon, was said to have been 
the head of the Neoplatonic school of Plotinus. At 
any rate her learning, virtue, and beauty drew 
numbers to her lectures. As an ardent opponent 
of Christianity, and suspected of influencing the 
prefect of Alexandria against Cyril, the archbishop, 
she became hateful to the monks, and was dragged 
by a rabble of them from a street into a church 
and torn to pieces (415). She is the subject of a 
historical novel by Charles Kingsley. 

Hypersesthasia, the condition of increased 
susceptibility to external impressions induced in 
some forms of disease of the central nervous 
system. 

Hyperbola, in geometry, is one of the conic 
sections. It is the curve produced by the section 
of an ordinary right circular cone at any angle to 
the axis less than that at which the slant edges of 
the cone cut the axis. Its definition in analytical 
geometry is that it is the curve every point on 
which is at a distance from a given point that is a 
constant multiple of its distance from a given 
straight line, this multiple being greater than 
unity. The curve has two identical branches, and 
extends to infinity in two directions. It has two 
axes of perfect symmetry, their intersection there- 
fore constituting the centre of the hyperbola. The 
above-mentioned fixed point and fixed line in the. 
definition are called the focus and the directrix 
respectively. In every hyperbola there are two 
foci and two directrices, a pair of each, either of 
which pairs may be employed to develop the curve. 
The centre (q.v.) of the hyperbola differs from 
that of a circle or an ellipse in that tangents may 
be drawn from it to the curve. Nevertheless, these 
tangents only touch the curve at infinite distance ; 
they lie in two lines symmetrically arranged about 
the axes, and are called asymptotes (q.v. see figure). 
The fundamental metrical property of the hyper- 
bola may be shown to have the following rendering : 
the product of the distances of any point on the 
curve to the two asymptotes, when the distances 
are measured parallel to these two lines, will be 
always the same. 

Kyparbolio Logarithms. [Logajeuthms.] 


Hyperid.a (about 386-322 b.c.), one of the ten 
Attio orators, a pupil of Isocrates and generally a 
political supporter of Demosthenes in his struggles 
against Macedonian ascendency. He was son of 
Glaucippus, an aristocratio member of the jEgeid 
tribe, and of the dome Collytus. He soon rose to 
eminence as a composer of speeches for the law 
courts, and in 360 B.c. conducted the impeachment 
of the general Autocles for treason. In 324 B.C., 
when Harpalus deserted Alexander and endeavoured 
to incite Athens to a war of liberation, Hyperides 
was one of the patriots whom the traitor won over, 
while Demosthenes, seeing that war was hopeless, 
had Harpalus imprisoned and his treasure seized. 
On the escape of Harpalus and the implication of 
Demosthenes in the alleged disappearance of half 
the treasure, Hyperides was one of the ten prose- 
cutors who procured the condemnation of Demos- 
thenes. Bnt on Alexander’s death (323 B.c.) the 
two patriotic orators were again united in opposi- 
tion to Antipater and Craterus. Hyperides was 
mainly responsible for the Samian War, which ended 
in the disaster of Crannon (322 B.C.). On the 
demand of the victorious Antipater, Hyperides, 
with Demosthenes and others, was condemned to 
death. He fled to ASgina, and thence to Hermione. 
He was dragged from the temple of Demeter by 
Antipater’s adherents, sent to Athens, and there* 
put to death. The style of his oratory presents an 
effective mixture of richness and simplicity, of 
elaboration and ease, and is distinguished for* 
subtlety and humour. The MSS. of his works are 
papyri found at Thebes in Egypt (1847 and 1856). 
They are earlier than 3(X) A.D., and comprise frag- 
ments of two private speeches, and of the speech 
against Demosthenes, and a large part of the 
Funeral Oration over the victims of the Athenian 
defeat at Melitaea in the Samian War. This last 
speech is the best extant specimen of the epideictic 
oratory of the ancient Greeks. The fragments 
were edited by F. Blass, Leipsic (1860). 

Hyper-metamorphosis, a type of metamor- 
phosis of insects in which an additional stage is pre- 
sent, such as the campodiiform stage of J \f antispa, 

Hypermetropia. [Eve, Diseases of.] 

Hyperodapedon, an extinct genus of lizard- 
like reptiles, comprising 11. gordoni , six or seven feet 
long, from the Triassic sandstone of Elgin, and 
H. kuxlcyl , seventeen feet long, from strata of the 
same age at Maledi, in India. They appear to have 
been terrestrial animals with four limbs, but no 
spines or bony plates. The vertebras are bi-concave, 
the ribs single-headed; and there are a well- 
developed breast-bone and abdominal ribs. The 
skull is compressed and broadly triangular, whilst 
the premaxillaries seem to have been prolonged 
into a sharp recurved beak which must have had a 
homy sheath like the mandible of a bird of prey. 
For this reason this and similar extinct reptiles, 
with the genus Hatteria, now living in New 
Zealand, have been placed in a separate order, 
Mhynchocephalia. The teeth are also very ex- 
ceptional, there being several rows of closely-set, 
low, conical teeth on the maxillary and palatine 
bones, forming posteriorly a deep groove, into which 
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fit the small marginal teeth of the mandible, which 
become worn into a sharp cutting edge, whilst there 
are also larger blant teeth on the inner side of the 
mandible, 

Hyperathone, one of the rhombio pyroxene 
group of minerals. It is a silicate of magnesium 
and iron, containing from 11 to 26 per cent of the 
former, and from 10 to 34 per cent, of the latter. 
It crystallises in the Prismatic system, in forms 
identical with those of enstatite, and lias a well- 
developed cleavage, so as to be very generally 
foliated. It is brownish green, greyish, or nearly 
black, with a pearly or coppery metalloid lustre on 
the cleavage surfaces. It is brittle; but has a 
hardness or 5 to 6, and specific gravity of 3 3 to 
3 4. It may be translucent, and is distinctly 
pleochroic. It fuses to a black enamel or to a 
magnetic mass. With labradorite felspar it forms 
the rock hyperathenitc, and it is a frequent acces- 
sory mineral, especially in schists. It occurs 
largely in the Cuillin Hills of Skye. 

Hypertropliy» or overgrowth of an organ 
results from increased use and increased supply of 
nutriment. The hypertrophy may be a healthy 
development, as, for example, in the muscular 
tissue of an athlete ; or it may be the result of an 
attempt to compensate the mischief produced in 
some diseased process, as in the hypertrophy of the 
heart in certain forms of cardiac disease ; or the 
term may be applied to the increase in size of an 
organ produced by morbid growth within it, as in 
/hypertrophy of the liver, thyroid gland, etc. 

Hypha! an elongated cylindrical filamentous 
structure, either unsegmented (unicellular) or seg- 
mented (multicellular), branched or unbranched and 
increasing by apical growth, which occurs in some 
algae and most fungi. Whether segmented or not, a 
hypha generally contains many nuclei. Loops fre- 
quently unite distinct threads, and clamp-connections , 
by a protuberance extending backwards at a trans- 
verse wall and joining the next cell, also occur. Fun- 
gal mycelium or *• spawn ” commonly consists of much 
branched unsegmented hypha* ; and the so-called 
,w compound thallus” of the larger fungi is made up 
of numerous multicellular hyphse, either densely 
interwoven into a felt (tela contexta) or parallel and 
firmly adherent. They then so resemble paren- 
chymatous tissue, the result of cell-division, as to be 
called pseudo-parenchyma. 

Hypnotism. [Animal Magnetism ] 

Hypochlorites are the salts of an unstable 
hypochMmm acid, HC10. This acid is only ob- 
tained in dilute solutions, and is readily decomposed 
on exposure to light : 

2IIC10 = 2HC1 4 0 r 

The hypoohlorites themselves show also this in- 
stability, and of them the most important is the 
calcium salt which is contained in bleaching 
powder (q.v,). The other hypochlorites, as well as 
the aoid itself, possess bleaching powers, all owing 
to the liberation of oxygen. 

Hypochondriasis, a form of disease which 
sometimes affects middle-aged and elderly men. 


The chief symptoms are anxiety, depression of 
spirits, and there may be actual delusions ; it is 
often associated with dyspepsia. These symptoms 
may all clear up under appropriate treatment, but 
in some instances they are associated with the 
onset of some definite form of organic disease. 

Hypooyoloid, in geometry, is a special curve 
traced out by a point on a circle rolling inside 
another. It is therefore an example of the family 
of curves known as roulettes (q.v.), and approxi- 
mates to the ordinary cycloidal curves when the 
fixed circle is increased in size. [Epicycloid.] 

Hypodertn, that part of the fundamental tissue 
in plants immediately beneath the epidermis. It 
is very frequently thickened so as to add to the 
mechanical strength of the structure, being in 
petioles, peduncles, and herbaceous stem-struotures 
commonly collenchymatous, having, that is, the 
corners of its cells thickened mucilaginously. 

Hyp< )gene Action, the collective term for all 
those geological agencies, several of which are most 
imperfectly known, which act from below the 
earth’s surface. They may, perhaps, be grouped 
under five heads : — (1) volcanic, (2) seismic, (3) 
those producing slow secular or widespread move- 
ments, (4) those producing folding and faulting of 
strata, and (5) metamorphic. How little our certain 
knowledge of these agencies is, may be gathered 
from our being only able to name several of them 
by their effects ; but one great cause probably under- 
lying most of them is the heated condition of tho 
interior of the earth. [Eabth.] The action of 
volcanoes, of earthquakes (seismic action), and of 
metamorphism is dealt with under separate head- 
ings. Secular movements of upheaval or depression 
may occur in volcanic regions, and be merely a part 
of the volcanic phenomena, as would seem to be 
the case with the so-called Serapcum (q.v.) near 
Naples. If not, they may really be of local origin, 
as when bods of rock-salt or gypsum are dissolved, 
and produce subsidence, or when hydration of a 
mineral substance causes expansion. It has been 
suggested that elevation may be produced by 
denudation (q.v.) reducing the pressure on a heated 
interior ; and depression by the weight of deposits 
on the ocean-floor acting upon a yielding internal 
region, such as a molten zone between the solid 
crust of the earth and a solid nucleus. Another view 
is that all such movements are but the expression 
of the shrinkage of the earth due to its cooling, the 
crust accommodating itself to the shrinking interior. 
Such shrinkage would certainly produce extreme 
tangential, lateral, or horizontal pressure, and this 
pressure would give rise to such molar changes as 
folding into anticlinals (q.v.) and synclinals, con- 
tortion, inversion, shearing (q.v.), and faults (q.v.), 
and to such molecular or textural changes as 
cleavage (q.v.) and foliation (q.v.). Speaking gene- 
rally, while the action of epigene, or sub-aSnal and 
marine, agencies is denudation (q.v.), lowering the 
general surface, hypogene agencies tend rather 
either to raise the surface, to pour out matter from 
below or to harden rocks (by crystallisation) against 
denuding forced 
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Hyponnons, inserted below the ovary, a 
term applied to corolla and stamens in certain 
flowering plants in which the floral receptacle or 
thalamus retains the typically elongate form of a 
shoot, not being peripherally expanded into a disc 
or cup, so that the floral leaves succeed one another 
in acropetal succession directly upon it. This 
character is well illustrated by a section of the 
flower of a buttercup, as contrasted with one through 
the perigynous (q.v.) flower of a bramble. Insertion 
is a character of great importance in the classifica- 
tion of angiosperms (q.v.), and hypogynous insertion 
gives the name Hypogyna to* series of Petaloid 
Monocotyledons, of Incomplete (q.v.). and of 
Gamopetalae (q.v.), whilst the practically synony- 
mous term thalamifloral gives tne name Thalami - 
floras to a series of Polypetalous Dicotyledons. 

Hypoaasty, the more rapid growth of the 
under surface of a dorsi-ventral organ in a plant, 
such as a leaf. It commonly alternates at long 
intervals with epinasty, the more rapid growth of 
the upper surface. In an ordinary leaf-bud, for 
example, hyponasty makes the young leaves at first 
arch inwards over the apex of the stem, and then 
epinasty causes them to spread outwards and 
downwards into a horizontally expanded condition. 
Horse-chestnut leaves are somewhat exceptional in 
epinasty in their case preceding hyponasty, so that 
the latter causes them to rise outwards and upwards 
into the horizontal. 

HvpopliosphiteB, salts of hypophosphorous 
acid, H 8 F0 2 , all of which, like the acid itself, are 
possessed of strong reducing properties. 

Hyposulphites. These compounds are really 
the salts of hyposuljthurous acid , H 2 S0 2 , and are of 
little other than chemical importance. The name 
hyposulphite has been, however, unfortunately 
applied to the thiosulphates, H 2 S 2 0$, especially in 
the case of the sodium salt Na a S 2 O a . This sub- 
stance is very largely employed in many industrial 
and technical processes, and especially in photo- 
graphy. For the latter purpose “ hypo ” — as it is 
often familiarly called — owes its application to the 
fact that it forms with silver salts a soluble Com- 
pound AgNaSjtOs, which can be washed out of 
films, etc., by water. It is therefore used for 
getting rid of silver compounds which have not been 
affected by the action of light in the operation 
known as “ fixing ” (q.v.). 

Hypo&heimsa, in geometry, is the side op- 
posite to the right angle in a right-angled triangle. 
The well-known Pythagoras’ theorem, the 47th 
proposition in Euclid’s first book, is that the square 
on the hypothenuse is equal in area to the sum of 
the squares on the other two sides. 

Hypotr icha, an order of Infusoria, including 
those m which the cilia occur only on the ventral 
side. 

Hypoxanthine, a nitrogenous substance of 
composition C 5 H 4 N 4 Q, which occurs in the animal 
organism, e.g. in the spleen, bone-marrow, muscle, 
etc. It Is usually contained in meat extracts, and 
frequently fauna associated with t hex fie in tea. It 
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forms white crystalline needles, which are only 
slightly soluble in water. In its chemical relations 
it is closely related to guanine, xanthine , and urie 
acid, and other products of animal activity. 

Hypsometer, an instrument for the deter- 
mination of heights by observation of the boiling- 
point of water. It consists of a small boiler heated 
by a spirit-lamp, and a sensitive thermometer 
graduated only in the region of 100° C. The 
thermometer is arranged so that its bulb i8 in the 
steam rising from the boiling water. A table of 
values of atmospheric pressure with corresponding 
boiling-points of water gives at once the pressure, 
the difference between which and that at another 
known level may be employed to calculate the 
height from that position, the instrument is ar- 
ranged in telescopic form for convenience of packing. 

Hypsophyll. or Hytsophyllary Leaf. 
[Bract.] 

Hvracodon, a genus of rhinoceros-like animals 
found in the Miocene rocks of Dakota, and described 
by Professors Leidy and Cope. They have the sarao 
number of teeth as the Rhinoceros (q.v.), though 
of a more generalised type, but only three digits on 
each foot. 

Hyr&coidea, a sub-order of Ungulates, with a 
single family Procaviiche (= the lapsed Hyracidas). 
The dental formula is 4 eg PMf m$ = 34. There 
are four functional digits on the fore limbs, and 
three on the hinder ones, each with a hoof-like nail. 
The brain and skull are of the Ungulate pattern, 
and the cheek teeth like those of the Rhinoceros. 

Hyrax, the English name of any individual of 
the genus Procavia (of which it is a synonym). 
There are fourteen species (three with sub-species), 
ranging from Syria down the east coast of Africa 
to the Capo, and up the west coast to the Senegal 
river. In form they are not unlike the marmot, but 
are larger and more stoutly built, and the soft fur 
is brown or grey in colour. They are social in 
habit, and live among rocks or in trees, and their 
diet is exclusively vegetable. The upper lip is cleft 
like that of the rodents, and the formation of the feet 
enables them to cling to vertical surfaces, as do the 
Geckos. They are extremely wary, and place sen- 
tinels to give warning of approaching danger ; but 
when taken they soon become accustomed to 
captivity, and make amusing and affectionate pets. 
The Syrian Hyrax (P. syriaca) is the “cony” of 
Scripture, and the mistaken notion of the Jews that 
it chewed the cud probably arose from the fact 
that its jaws move almost incessantly like those of 
a ruminant. P. capemis is the Cape Hyrax or 
Rock Badger; P. arhoreus and P. dorsalis are 
arboreal forms, formerly placed in the genus or 
sub-genus Dendrohyrax (from south-west Africa). 

HyrOftHU0, High-priest of the Jews (b.c. 78-30), 
succeeding his father, and king (b.c. 69-47), suc- 
ceeding his mother Alexandria, was the last prince 
of the dynasty of Joannes Hyrcanus, son of Simon 
Maccabseus. Hyrcanus’ younger brother, Aristobulus, 
rebelled, and drove him from the throne, Pompey 
restored Hyrcanus’ power (63), and took Aristobulus 
and his son to Rome ; but they escaped, and their 
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rebellious attempts gave the real sway over Judea 
to Antipater, an Idumsean, whom Ceesar (47) made 
Procurator of Judaea. Hyrcanus had Antipater 
removed by poison (43) ; but weakly allowed Anti- 
pater’s son, Herod, to succeed to his father’s power. 
The Parthians carried off the feeble Hyrcanus (40), 
and detained him in Babylon for several years, but 
at last he returned to Jerusalem at Herod’s invita- 
tion. He was put to death by Herod (30) after the 
battle of Actium. 

Hyssop, a genus of Labiate plants, one of 
whicu is a native of Southern Europe. Though 
rather bushy herbs, they are not adapted for brooms 
or brushes, nor do they grow on walls ; and it is 
probable that the hyssop of Scripture is the spinous 
twigs of the caper (q.v.). 

Hysteresis ( coming short), a phenomenon of 
magnetic induction exhibited strongly with ordinary 
soft iron, by which the intensity of magnetism of 
the metal when subjected to a varying magnet- 
ising foroo depends not only on the strength of 
this force but also on the nature of its previous 
variations. [Induction, Magnetism.] 

Hysteria is a disease which occurs chiefly in 
women either at the period of puberty or at that of 
the climacteric. The characteristic symptom of 
hysteria is the well-known hysterical fit, the broad 
features of distinction between which, and an epi- 
leptic attack, are the absence of the complete loss 
of consciousness, of tongue-biting and or lividity, 
and the noisiness and violence of movement, but 
avoidance of the infliction of any actual injury, 
which occur in a hysterical attack. The distinction 
is not, however, an easy matter in all cases. Other 
symptoms met with in hysteria are the altered 
mental condition, perverted sensation (whether it 
take the form of exalted sensibility, hyperesthesia , 
or Iobs of sensibility, anesthesia ), paralysis, and loss 
of voice. 

Hysteron - proteron (Greek, “the latter 
first ), is the name given to a figure of speech tn 
which what should, logically or in order of time, 
come first is placed last and vice versd . 

Hystrix. [Porcupine.] 

Hythe, a municipal and parliamentary borough 
and watering-place of Kent, one of the old Cinque 
Ports, now half a mile from the sea, on a branch 
line of tfte S.E. Kailway. The fine church dedi- 
cated to St. Leonard, late Norman and Early Eng- 
lish, has been handsomely restored. Beneath the 
chancel is an immense collection of skulls— many 
having deep cuts in them— and bones ; of their age 
and origin no satisfactory account has been given. 
It stands on the slope of the steep hill which rises 
behind the long street of which the town mainly 
consists. The parliamentary borough includes 
Folkestone, which is five miles to the east; a 
Government school for training instructors in 
musketry and marksmen was founded in 1854, 
when fine baths were built; a noble avenue of 
wych-elms leads from the town to the sea-wall 
and parade, whioh extend to Sandgate. • Pop. 
(1901), 5,557. 


i 

I, the ninth letter of our alphabet, was derived 
through the Greeks from the Phoenicians, and 
ultimately from the Egyptian hieroglyphics. Its 
original form somewhat resembled a z, which be- 
came a vertical stroke after the omission of the 
additional strokes forming the upper and lower 
angles. The proper sound of i is that which it has 
in machine — a sound which still belongs to it in 
most European languages, but which in English 
now gives its name to the letter e. This sound 
appears in a weakened form in the “ short i ” of hit % 
etc., which is the normal sound of the letter in 
English, whereas that from which it takes name 
occurs only when a final e or a guttural follows in 
the next syllable— e.g. bite , high. [J, Y.] 

I&gnobg, a people of East Turkestan, who give 
their name to the Iagnob affluent of the Upper 
Zerafshan river ; they are of Galcha stock, and the 
only known member of this group who speak a 
distinct Aryan language unintelligible to all the 
surrounding Galchas, who are of Persian speech. 
Like their neighbours, the Iagnobs are Moham- 
medans of the Sunni sect, occupied chiefly with 
stock-breeding. (Ch. de Ujfalvy, Rev. d' Anthropo- 
logy e, 1879, Jan., p. 8.), 

Iambics, verses in which the normal form of 
each foot is an iambus , i.e. a short syllable fol- 
lowed by a long one. They are said to have been 
invented by the Greek poet Archilochus (q.v.). 
Substituting stress for quantity, English blank 
verse consists of iambic lines, each containing five 
feet. 

Ibanags, a Malay people, Philippine Archipelago, 
province of Cagayan, island of Luzon and neigh- 
bouring Babuyan and Batanes islets. The Ibanags, 
whose language is the chief medium of intercourse 
between the settled populations and the surround- 
ing wild tribes, are a fierce, warlike nation, whose 
reduction cost the Spaniards more trouble than that 
of any other people in Luzon. Those of the Batanes 
Isles are still mostly pagans ; but nearly all the rest 
have been nominal Homan Catholics since the end 
of the sixteenth century. They cultivate tobacco 
and rice, own large herds of swine and goats, and 
emigrate in considerable numbers, especially to 
Manila. (Fr. Blumentritt, Ethnologic dcr Philip - 
pinen .) 

Ib&r&s, a people of Madagascar, south and 
south-west districts of the province of Betsilea 
Like the allied Betsileos of the central districts, 
they live in the so-called valas , that is, groups 
of three or four huts, each surrounded by a mud 
wall and a quickset cactus hedge. The Ibaras 
are still for the most part nature worshippers, 
and, according to J. Mullens, who visited them in 
1 875, number about 200,000 souls. In their territory 
is the remarkable Mount Ivahib6, an isolated table 
with a lacustrine depression on the summit whence, 
during the rainy season, the lake sends its overflow 
through a wild gorge and magnificent cascade down 
to the surrounding plains. 
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Xberif, a genus of cruciferous plants, com- 
prising about twenty species, natives of Europe, 
Eastern Asia, and Northern Africa, of which one, 
Iberis amara , is British. They are smooth plants, 
with crowded flat-topped inflorescences of flowers 
which, though sometimes pink or red, are usually 
white, whence they are known as “ candy-tuft.” 
The outer flowers are remarkable for having their 
two outer petals larger than the others. 

Ibex. [Goat.] 

Xbil&Oft, a wild tribe, Philippine archipelago, 
who occupy both slopes of the Caraballo Sur range 
between the provinces of Nuevn Vizcaya and 
Nueva Ecija, island of Luzon. The Ibilaos appear 
to be half-caste Malays and Negritoes, of dwarfish 
size and very dark complexion, cultivating no land, 
but living entirely on the chase, and also given to 
head-hunting, like so many of the uncivilised Malay 
peoples. A few of their hordes have been reduced, 
and now live in peace with the settled populations 
of Nueva Ecija. (Fr. Blumentritt.) 

Ibis, a genus of Stork -like birds of the family 
Plataleidro, of varying extent in different classifica- 
tions. As a popular name it is applied to some 
thirty forms, not much unlike curlews in shape, 
most abundant in the tropics, though some are 
almost cosmopolitan, and others are from the 
temperate parts of America. They have the follow- 
ing characters in common : the neck is long and 
generally naked, the head is small, with a long 
sickle-shaped bill, curving downwards ; the legs are 
long and thin, the toes of moderate size, the three 
in front, connected by a short membrane, and armed 
with narrow pointed claws, the middle one denticu- 
lated. The wings are long, broad, and rounded, 
and the short tail is of twelve feathers. The general 
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plumage is white with black primaries, and in some 
the wing coverts are elongated and form a plume 
covering the tail. They feed on frogs, lizards, 
molluscs, and water insects. The best-known is the 
Sacred or Egyptian Ibis (/. athiopica ), about thirty 
inches long, formerly venerated in Egypt, of 
which country it is now no longer a native, only 
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straying thither from other parts of Africa. It is 
often seen in confinement. The Glossy Ibis (/. 
falcinellus ), ranges from Africa and Asia into 
Southern Europe, and has strayed to Britain. 
Montagu says that it is the original of the u Liver ** 
that figures in the arms of Liverpool. The White 
Ibis (/. alba) is a native of Florida, and the Scarlet 
Ibis (/. rubra) of tropical America. 

Xblis (Eblees), the Devil of the Mohammedans, 
Originally an angel, he was cast out of Paradise for 
refusing to worship Adam. (The Kordn , ch. vii.). 
[Eblis.] 

Ibn Batuta, a famous Mohammedan traveller, 
who appears to have been born at Tangier in 1301, 
and to nave died there at the age of seventy-three. 
From 1325 to 1355 he was incessantly engaged in 
travel, and the record of his adventures, if marked 
here and there by apocryphal incidents, bears the 
stamp of truth in the main. His itinerary begins 
along the south' coast of the Mediterranean and, 
striking inland to Cairo, extends to Damascus, 
Mecca, Ispahan, Bagdad, Aden, Mombnssa, Quiloa, 
and the Persian Gulf, lie then worked his way 
back to Egypt and thence through Syria and Asia 
Minor to the Black Sea. Joining the chief, Mnliont- 
med Usbez, he saw a good deal of Russia, visited 
Constantinople, and then starting from Sarai struck 
across the steppes, traversed Khornssan and Cabul, 
climbed the Hindu Kush, and reached the Indus. 
He next found his way to Delhi, of which city ho 
was for eight years Kadi, and being despatched on 
a mission to Cliina, professed, after wanderings which 
took him through much of India and the Eastern 
Archipelago, to have got as far as Cambaluc or 
Pekin. Coming homo at last, after an absence of 
twenty-four years, he finished up with a little trip 
to Timbnctoo and the Niger, and then settled down 
to write his adventures. 

Ibo (Iobo), a large Negro people of the Lower 
Niger basin, whose domain comprises all the 
northern part of the delta, extensive tracts in 
Yorubaland, and most of the space intervening 
between the head of the delta and the Oyono (Cross) 
river above the Old Calabar estuary. The lbo lan- 
guage, which is spoken by several millions on the 
Slave Coast and in the Oil Rivers Territory, is fun- 
damentally connected with the Ewe of Dahomey 
and the Tshi of the Gold Coast, There are many 
distinct dialects, but the form current along the’ 
banks of the Lower Niger has become the literary 
standard, having been adopted by the missionaries* 
for their translations of the Bible, grammars, and 
dictionaries. So numerous were the blacks of Ibo 
speech formerly shipped to the American planta- 
tions that all those exported from the Slave Coast 
were indifferently called “ Ibos.” Many have been 
evangelised ; but the great majority are still 
heathens, worshipping Chuku, a powerful demon, 
who dwells partly in a cave, partly in the sky, thus 
keeping one eye on the earth, the other on the 
stany firmament. Till recently ho was offered 
human sacrifices— generally young girls— who were 
dragged to death in his honour and then thrown to 
the crocodiles. Amongst the Ibos the social classes 
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are distinguished by special tattoo markings, one 
of which is a sort of visor formed by the skin of the 
forehead brought down over the eyes. The highest 
class, limited to very few members, are known by the 
tinkling bells attached to their legs when they 
go abroad. Lately the lbos have recognised the 
suzerainty of the British Chartered Companies, and 
have engaged to give up most of their former bar- 
barous customs. (Keclus, English ed. xii., p. 330 ; 
Baikie, Exploring Voyage , p. 307 ; Bishop Crowtker, 
Journal* , p. 35".) 

Xbognela&s, a small but fierce Tuareg (Berber) 
tribe, “the terror of the Sahara’' (Duvcyrier). They 
are a branch of the powerful Kel-Khela family, and 
have their camping grounds on the western slope of 
the Ahaggar plateau, whence they swoop down on 
the caravans along the trade route between Tim- 
buktu and the Twat Oasis. The Iboguclans belong 
to the noble class of Tuaregs, and consequently do 
no work, but hold in subjection the two servile 
Ir&csselitcn and IberbGren tribes, who till the land, 
tend the flocks, and do all the manual labour. (H. 
Duvcyrier, Let Tuareg du Nord.) 

Ibsen, Hbnbik, was born at Skien, Norway, in 
1828, and derived from his mother a strain of 
German and Scottish blood. He was educated for 
the medical. profession, but soon took to literature, 
his first effort being a drama, Catilina (1850) 
which was not successful. Next year, whilst a 
student in the university of Christiania, he started 
n paper in which he wrote his earliest political 
satire, Norma , or a Politician 's Jjove. He was 
appointed manager of the theatre at Bergen in 1852, 
and went to Christiania in the same capacity five 
years later. It was not until 1862, after the financial 
failure of the theatre, that he adopted the functions 
of a dramatic satirist, and began to illustrate his 
psychological and social theories in the series of 
creations that has made him famous. Love's Comedy 
<1863) marks the turning-point of his career. His 
two great poems, Brand and Peer Gynt, appeared 
in 1866-67. Between 1877 and 1890 lie has given to 
the world The Pillars of Society, (/hosts, An Enemy 
4\f Society, Nora , or A Doll's House , The Wild Duck , 
llomenholm, Medda G abler, The Master Builder , 
Little Eyolf, Johrf Vabriel Borkman , and When we 
I)jad Awaken. All of these have been translated 
into English, and most of them put upon the stage 
in this cq$tntry, where they called forth excited 
criticism. Ibsen never forgave his country for 
holding aloof from Denmark in 1864, and lived 
abroad for nearly thirty years, part of this period 
being spent in Italy, part, at Munich. His Letters 
were published in 1905. He died in 1906, 

Ibyoua, a Greek lyrio poet of whose works but 
few fragments remain. He was a native of Rhegium 
in Italy, but flourished at the Court of Polycrates 
of Samos about 540 b.c. Ho is said to have been 
killed by robbers near Corinth, and to have called 
with his dying voice upon a passing flock of cranes 
to avenge him. The murderers were soon after 
seated in the theatre when the cranes put in an 
appearanoe. One of the guilty wretches inad- 
vertently cried out “ Seet*heavengers of Ibycus I ” 


and thus betrajed himself. “The cranes of 
Ibycus” became a popular proverb among the 
Greeks. 

Ice, the solid crystalline form of water (q.v.) 
which that substance assumes at a low temperature, 
originates in many different ways in nature. Pre- 
cipitated from the air as hoar-frost (q.v.), hail 
(q.v.), or snow (q.v.), accumulating in this latter 
form above precipices to fall as the avalanche (q.v.), 
or, on more gradual slopes, to glide as the glacier 
(q.v.) until, perhaps reaching the sea, it breaks off 
in the iceberg (q.v.), forming in deep or elevated 
and sunless caverns, on the open sunace of fresh 
water, on the sea itself, or, as ground-ice, at the 
bottom of the water, it naturally presents many 
varied characteristics. The temperature at which 
it forms, under ordinary conditions of pressure, is 
the zero (0°) of the Centigrade and Reaumur 
thermometer-scales, and is 32° Fahrenheit. By 
melting out single negative crystals with a beam 
of electric light it is shown that sheet-ice is equally 
with snow made up of crystals of hexagonal type. 
Water expands in freezing, its maximum density 
being attained at 39° F. or 4° C. ; and though ice, 
so long as it remains ice, behaves like most solids 
in contracting in cooling and expanding when 
heated, in melting it contracts. Its specific heat 
is about half that of water — i.e. the heat required 
to raise 1 lb. of ice through 1° C. is only sufficient 
to raise half a pound of water through 1°. In the 
melting of icc there is no rise of temperature, but 
79-25 heat-units are rendered latent in the process, 
or are employed merely in changing the condition 
of the solid into that of a liquid, without any 
increase of temperature— i.e. it takes as much 
heat to convert 1 lb. of ice at 0° C. into water at 
0° C. as would raise 1 lb. of water from 0° C. to 
79 25° C. 

When two blocks of ice at 0° C. are pressed 
together, melting takes place, heat is absorbed, the 
pressure is momentarily relieved, and the resulting 
water re-freezes, so that the two blocks become 
welded in one. This process, which is known as 
regelation , explains the “binding” of a snow-ball 
and, to a considerable extent, the flow of a 
glacier. 

Fresh-water, when cooled by contact with cold 
air down to 4° C., sinks, and not until the whole 
mass is reduced to that temperature, so that further 
convection currents are impossible, does ice form 
at the surface. Sea-water, when stagnant, freezes 
at about —2° C. or 29° F., and in so freezing pre- 
cipitates most of its salt, much as dirty, water 
throws down most of the mud it contains. Water, 
whether fresh or salt, resting on an uneven bed, 
such as that of the Baltic, the Gulf of St. Lawrence, 
the Upper Thames, and the Christchurch Avon, is 
apt to form what is known as ground-ice , bottom-ice , 
or anchor-ice , cakes of ice forming from radiation 
in contact with large stones, or even anchors, at 
the bottom, especially in relatively stagnant holes, 
and often floating them to the surface. Along the 
sea-coast or on the banks of tidal rivers a ledge of 
ioe is often formed, by a similar process of radia- 
tion, adherent to the bank at the highest tide-level, 
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which is known as ice-foot. It may be subsequently 
floated off, or lifted by a fresh layer formed below 
it and reattached still higher, thus forming a 
thick shelf on which debris due to frost -action may 
accumulate. Masses of ice-foot when detached 
form small flat bergs. When, in polar regions, the 
surface of the sea freezes it is known as floe 
(meadow) ice. Wave-action commonly breaks 
this uj) and heaps it in an irregular manner that 
much impedes the transit of Arctic explorers. 
When the floe-ice breaks up in summer, “ canals ” 
forming throughout it, it is known as pack-ice , and 
it is the violent collisions of masses of this pack 
that so frequently “ nip ” and destroy vessels. 

Iceberg, a mass of ice detached from a glacier 
where it enters the sea. Icebergs vary greatly in 
shape and size, lofty peaked forms, sometimes 200 
or 300 feet above the water, being the more common. 
In the Antarctic Ocean huge and regular tabular 
bergs occur, sometimes five miles in length, and 
presenting a stratified appearance, the ice becoming 
denser and darker blue downwards. Only about an 
eighth part of an iceberg is above water, so that in 
shallow water they may run aground, ploughing up 
the sea-bottom. They are generally strewn over 
with stones of all sizes up to that of a house : cas- 
cades of water pour from their melting summits ; and 
they transport Arctic bears and foxes occasionally, 
besides affording a retreat to seals. In the North 
Atlantic the bergs are carried by ocean currents to 
the shores of Newfoundland, or farther south ; and, 
as they often, by cooling the surrounding air, 
shroud themselves in mist, they form a serious 
danger to navigation. The melting of the sub- 
merged portion frequently causes icebergs to 
capsize. 

Iceland (Dan. Island) is a volcanic island in 
the North Atlantic Ocean, 500 miles from Scotland, 
and 250 miles from Greenland. It has a length of 
300 miles, and a breadth of 200, the area being 
about 39,200 square miles. All the central portion 
is occupied by a vast plateau raised about 2,000 
feet above sea-level and presenting a dreary expanse 
of sand and lava broken by jokulls or ice-mountains 
reaching in some cases a height of 6,500 feet. The 
largest of these, Vatnajokull, lies to the S.W. and 
covers 4,000 square miles. Its E. margin approaches 
closely to the sea, but on the other side the country 
opens out into valleys until, on passing the ridges of 
Hecla, the Torfajokull and the Eyafjallajokull, the 
Rangarvalla, an extensive and well-watered plain, 
is reached. This communicates with the valleys 
that fringe the bay of Faxafloi, in the S. bend of 
which stands Reykavik, the capital. The promon- 
tory of Snafellsness divides Faxafloi from the 
Breidifjordur inlet, and the N.W. corner of the 
island consists of a rugged peninsula. The N. 
coast beyond is deeply indented with fiords, whilst 
the S. shore offers but scanty harbour accommoda- 
tion. The inhabitable portion of the island seldom 
extends more than 50 miles from the sea, and the 
soiKyields little but grass, on which the sheep, 
cattle, and ponies— the ohief sources of livelihood — 
are pastured Spade husbandry produces a few 
potatoes, carrots, and turnips. Fish abounds both 


in the sea and the numerous streams, and the down 
of eider-duck supplies a valuable export. There 
are no industries, save the spinning ana weaving of 
coarse woollen fabrics. A little sulphur is worked, 
and the bogs yield peat for fuel, but such mineral 
resources as exist— iron, aluminium, spar and 
lignite — hardly pay for development. The climate, 
especially in the 
S., is by no means 
severe, the winter 
temperature aver- 
aging about 30° 

Fahrenheit, but 
the N. littoral is 
colder and dryer. 

The air is clear, 
bright, and in- 
vigorating. Traces 
of volcanic agency 
of older or later 
date are discern- 
ible everywhere, 
and within the 
memory of man at least twenty-five craters have 
been in active operation, but Hecla has been quies- 
cent since 1846, and the Katla was the scene of the 
last eruption in I860. Earthquakes occur frequently, 
being felt most sharply in the \V., and geysers are 
found in several quarters. 

The recent constitution, dating from 1874, 
bestows the legislative power on the King of Den- 
mark and the Al-thing or Representative Assembly, 
which is made up or 34 elected members and 6 
others, nominated by the Crown, and is divided 
into two chambers. A governor-general, two lieu- 
tenant-governors, for the two parts of the island, and 
a number of sheriffs form the executive and judicial 
staff, whilst there are local councils for the adminis- 
tration of the poor law and for similar purposes. 
Under the constitutional law of 1903, a Minister for 
Iceland, nominated by the Crown, resides at Rejk- 
javik, and is responsible for the administration. 

Ethnology. It appears from flie Norse records 
and other indications that the first inhabitants of 
Iceland were a few Irish Christians, who, however, 
were all expelled by the pagan Norsemen who, flying 
from the tyranny of the Norwegian usurper Harald 
Haarfager, arrived in the island soon after 872. 
Others followed, also mostly from Norway, down 
to the year 1000, when all accepted the teachings of 
the Christian missionaries Gizur and Hialti. Then 
immigration virtually ceased, or was later restricted 
to a few Danish officials and others when the 
island passed from Norway to Denmark by the 
treaty of Kalmar (1397). Tlius it happens that the 
great bulk of the present inhabitants are direct 
descendants of those early Norwegian settlers, whom 
they still resemble in physique and language. The 
modem Icelanders are generally of tall stature, 
with round faces, blue or grey eyes, long flaxen or 
brown hair, coarse figures and ungainly carriage. 
Infant mortality is high, even excessive in some 
districts, and appears due partly to the increasing 
rigour of the climate, partly to close unions, un- 
sanitary conditions, premature weaning, and coarse 
and unwholesome food. This, combined with 
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emigration to tbe United States and Canada, tends 
to keep tbe population stationary (71,300 in 1876, 
72,438 in 1880, 70,027 in 1890, 76,663 in 1901). 

The Icelanders are distinguished by their intelli- 
gence, love of study, personal dignity, reserve and 
courage ; but they are said to be excessively sus- 
picious, quarrelsome and apathetic at home, though 
active and enterprising abroad. Thanks to their 
isolated position and the general spread of educa- 
tion, they have preserved with little change the old 
Norse (Norwegian) language of the 9th century, 
which was considerably cultivated, especially in the 
18th and 14th centuries. From this period dates 
the composition of all their literary monuments 
collectively comprised under the name of sagas 
(** sayings *), and embodying mythological and 
national epics and other poems, histories, as well 
as didactic prose works, such as the prose Edda 
attributed to the poet and historian Snorro Sturle- 
son, and containing treatises on mythology, gram- 
mar, rhetoric and the laws of Norse versification. 
The poetic forms were exceedingly complex and 
artificial, so that poetic composition soon de- 
generated into literary tours de force lacking all 
natural feeling and retaining merely the dry bones 
of the early national poetry. In more recent times 
the Icelanders have distinguished themselves in 
other branches of art and science, and the father of 
the Danish sculptor Thorwaldsen was a native of 
Iceland. 

loeland Moss (Cetraria islandica ), a lichen, 
native to Iceland, Scandinavia and mountainous 
districts of Britain and Europe generally. It is 
ground up with flour and added to soups in Iceland ; 
but is little usod there, and is not exported. It is, 
however, collected in Sweden as a food and medi- 
cine. It contains 70 per cent., of lichenin, a muci- 
laginous modification of starch, and a bitter acid 
principle which may have some slight medicinal 
properties, but. is usually removed by soaking the 
“ moss ” in water or dilute solution of carbonate of 
soda. Iceland moss, when boiled, forms a jelly 
which is mixed witli wine or milk ; or it is ground 
up with cocoa ; and it is supposed to be useful in 
pulmonary complaints; but is merely demulcent 
and very slightly nutritious. 

Icel&nd-gp&r. [Calcite.] 

Ice-plant ( Mesem bryanthcmum crystalllnum ), a 
native ol*0outh Africa, the Canaries, and Greece, so 
named from the water-containing glands, resembling 
particles of ice, with which the trailing, fleshy stem 
and the leaves of the plant are studded. These 
glands also feel cool, so that the plant is often used 
ns a garnish to dessert dishes. Large quantities 
are burnt in the Canaries, the ashes being exported 
to Spain for glass- making, 

Ice-sp&r, the naturally • occurring double 
fluoride of soda and aluminium, Na^AlF*, found 
chiefly in Greenland, and more commonly known 
by the name of cryolite (q.v.). 

Ichong, Ychang or Ylin, a town in the province 
of Hoo-pih, China, about 370 miles above Hankow on 
the Yang-tze-Kiang. Since it was opened to foreign 


trade by the treaty of 1877 the business has in- 
creased enormously, especially in trepang. 

Ichneumon, any individual of the genus Her- 
pestes, of the Civet family, with twenty -two species 
from Asia and Africa, one straying into Spain. They 
resemble weasels in form, but are of larger size, and 
feed on small mammals, reptiles, poultry, eggs, and 
insects. The Egyptian Ichneumon (//. ichneumon ), 
rather less than three feet long, has grey fur, and 
the muzzle and paws black. It has long been 
domesticated, for killing rats and mice, and was 
venerated by the ancient Egyptians. The so-called 
Andalusian variety is identical. The Mongoose 
(//. griseus ), an Indian species, is rather smaller. 
It is a great destroyer of serpents, but the stories 
told of its seeking a remedial herb when bitten are 
fabulous. 

Ichneumon Flies ( Ichneumonidat ), a family 
of Hymenoptera, of which the larvae are footless 
and live as para,sites in the tissues of other insects. 

Ichthyodorulites, the strong, bony, defensive 
spines offossil shark-like fishes. Except in one or 
two Carboniferous genera, in which they were 
attached to the pectoral fins, these spines were im- 
bedded in the muscular tissue in front of the dorsal 
fins. They were formidable weapons, sometimes 
nearly a foot long, and furnished with recurved 
denticles, capable of inflicting a serious wound. 
Their variously - ribbed or tuberculate exposed 
surface is enamelled with ganoine. In some cases, 
as in the living Chinucra , they have a broadly- 
expanded wing-like base imbedded in muscle. Many 
of them have not been with certainty correlated 
with particular skeletons ; but in other cases they 
have been found in their natural position. 

Ichthyopaida, the lowest of three primary 
groups of True Vertebrates, containing the fishes 
and amphibians. Respiration takes place by gills 
during part or the whole of life. 

Ichthyosaurus, the fish-lizard, the only genus 
of an extinct order of reptiles, the Ichthyopterygia. 
More than thirty species have been described from 
the Secondary rocks of the Old World, especially 
from the Lias, and, very perfect specimens of both 
young and adult forms having been obtained, their 
anatomy is very completely known. They are some- 
times thirty feet long, and somewhat resemble the 
dolphin in general form. The head is large, having 
a long, gavial-like snout and very large orbits ; but 
a very small brain cavity. The jaws, sometimes 
six feet long, may contain over 180 teeth, which 
are conical, and are not in distinct sockets, as in 
the crocodile, but in a common alveolar groove, and 
can be replaced from below. The eyes are sur- 
rounded by bony sclerotic plates, like those in 
turtles, owls, etc., the whole orbit sometimes reach- 
ing fourteen inches in diameter. The neck is so 
short as to be probably invisible externally, and the 
numerous vertebrae are deeply biconcave, like those 
of fishes. The tail is long and tapering ; and from 
its extremity being generally found in a dislocated 
condition, Owen assumed a large vertical caudal fin, 
the presence of which has been recently demon- 
strated in exceptionally perfect specimens. The 
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limbs are short, the hind ones being the smaller, 
and they terminate in paddles with rows of marginal 
ossicles in addition to the five usual digits. There 
are numerous slender ribs, but no breast-bone. 
Traces of the skin have been found, and show no 
sign of scales or bony plates. The discovery of 
half-digested remains of fish, reptiles, and young 
ichthyosaurs within their ribs and in their spirally- 
convoluted coprolites (q.v.), which are two to four 
inches long, point to the predatory habits of the 
animals. They may have crawled on land, like 
seals ; but were adapted for deepwater, being better 
able to remain under water than warm-blooded 
animals such as whales or seals. 

Xconinm (Gr. Ikonion, mod. Konieh), an 
ancient city of Asia Minor, formerly the capital of 
Lycaonia, and now of the Turkish province of Kam- 
man, is situated 310 miles east of Smyrna on the edge 
of the great central plateau. On the highway between 
Antioch and Derbe, and surrounded by a fertile 
country, it became a place of importance even in 
the time of Xenophon. St. Paul founded a Christian 
church here, and thrice visited the spot. The walls 
of the old city may still be traced within the circuit 
of those erected in the thirteenth century, and the 
ruins of the citadel and of the Byzantine church of 
St. Theola may be seen amongst mosques and shrines 
of a later date. There is some trade in carpets and 
morocco leather, but the former prosperity has 
dwindled away under Turkish rule. 

Iconoclasts, “ image-breakers ” (Greek eiJwn, 
“ image w and Mazo , “ I break ”), a party opposed to 
the presence of statues and pictures in churches 
which arose in the Eastern Church at the beginning 
of the eighth century. A feeling against images, 
occasioned mainly by the fear of idolatry, had 
existed from an early period, and their use was for- 
bidden by the Council of Elvira in Spain ( 306 ). But 
a great variety of opinion and practice prevailed, 
culminating at last in a bitter controversy in the 
reign of Leo III., “ the Isaurian,” Emperor of the 
East. By his decree in 730 the worship of images 
was made a capital offence, and it was ordered 
that they should be removed from churches. 
Leo’s violent measures were opposed not only by 
the Popes Gregory II. and Gregory III., but by the 
Patriarch of Constantinople and his clergy. The 
hostility they encountered in Venice and Ravenna 
resulted in the loss of the Italian possessions of the 
Eastern Empire. Constantine Copronymus, son of 
Leo, pursued the same course, and in a council of 
Eastern bishops at Constantinople (754) the pre- 
vious enactments were confirmed. Owing to the 
influence of the Empress Ireno (q.v.), image- worship 
was re-established at the Deutero-Nicene Council 
(787); hut her successors at Constantinople were 
for the most part jealous iconoclasts, and the dif- 
ference between the Eastern and Western Churches 
on this point contributed, though in a less degree 
than the Filwque controversy, to their final separa- 
tion. [Gbeek Chubch.] 

Ida. l. A mountain in Asia Minor at the head 
of the gulf of Adramyti, and thirty miles south-east 
of the Trojan plain. Here Paris wooed CEnone, and 


adjudged the prize of beauty to Venus, bringing 
ruin on himself and his country. It is now known 
as Kash-Dagh. 

2. The central peak of the island of Crete, the 
modern name being Psitoriti. As the cradle of 
Jupiter and the home of his attendants, the 
Corybantes, it is sometimes confounded with the 
Trojan Ida. It has an elevation of 7,200 feet. 

Idaho, one of the United States, organised as 
a territory in 1863, and formed by uniting part 
of the east of Washington and Oregon with 
slices taken from the west of Nebraska and the 
north of Utah, so as to make up an area of 
86,294 square miles. It adjoins British Columbia 
to the north. Much of the surface is moun- 
tainous and woody, but there are broad and 
fertile valleys, especially in the north. Towards 
the south vast tracts are covered by recent basaltic 
eruptions. Many streams flow down from the Rocky, 
the Bitter-root, and the Salmon rivor chains, the 
largest being the Snake, the Salmon, the Clear- 
water, and the Spokane. The climate is very dry. 
Boisge, Idaho City, Malade, Buenavista, and Silver 
City are the chief centres of population. The 
mineral resources include gold, silver, copper, iron, 
coal, and salt, all of which have been worked profit- 
ably. The railway from Utah to Montana traverses 
the lower portion of the territory. It was admitted 
as the forty-third State of the Union in 1890. 

Ida-u-Aish (Dwa'ish), a large group of con- 
federate Tuareg tribes, West Sahara, extending 
southwards to the banks of the Senegal. As descen- 
dants of the old Guesima Confederacy, they were 
formerly the most powerful of all the Tuareg people 
in this region ; but owing to internal strife they lost 
their pre-eminence early in the sixteenth century. 
At present they are divided into two host ile factions, 
the Sheratit 8 and AbahaJa, scattered in isolated 
communities as far north as the Sus Valley, 
Morocco. 

Ida-tl-el-Haj, a widespread group of Tuareg 
tribes, West Sahara, most of whom are descendants 
of the ancient Zenaga family ; they have played an 
important part in this region as propagators of 
Islam and founders of the Mohammedan kingdom 
of Walata in El-Hodh, at that time inhabited by 
Negroes from SOdan. They are divided into 
numerous factions, one of which, the Abel 8idi 
Mahmud, were formerly masters of Adrdr, where 
their chief settlement was the flourishing market of 
Waddn. These all claim to be Marabouts, and as 
such have great influence over the Sberdtit division 
of the Ida-u-Aish confederacy. 

Iddeeleigh, The Right Hon.Staffobd Henry 
Nobthoote, Eabl of, G.C.B., was bom in 1818. 
After a distinguished career at Eton and Balliol 
College, Oxford, he became private secretary in 1843 
to Mr. Gladstone, then President of the Board of 
Trade. In 1851 he succeeded to the baronetcy, and 
in 1855 entered Parliament as Conservative member 
for Dudley. In 1859 he became Financial Secretary 
to the Treasury under Lord Derby, and gave proof 
of high administrative talents. In 1866 he ac- 
cepted the Presidency of the Board of Trade, whence 
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he was transferred two years later to the India Office, 
where he directed the Abyssinian War with con- 
spicuous skill. Mr. Gladstone, though no longer a 
political ally, sent him to America in 1871 for the 
purpose of conducting the Alabama negotiations, 
and on Mr. Disraeli’s return to power in 1874 he 
was made Chancellor of the Exchequer. On the 
elevation of his chief to the peerage, he took his 
place as leader of the House of Commons. After 
Lord Beaconsfield’s death he became Lord Salis- 
bury’s partner and possible rival in the control of 
the party. In 1885 he was created a peer, and in 
1886 was invited to accept the direction of Foreign 
Affairs. He soon resigned office, however, and died 
suddenly a few days later in 1887. 

Idea. In the Platonic philosophy the idea or 
cidos is the eternal and unchangeable archetype to 
which all the objects forming a class conform. The 
world of sense is in a state of perpetual flux — ever 
coming into existence and ceasing to be —it is the 
sphere of the non-existent , and material objects are 
real only in so far as they partake of the nature of 
their eidos. The ideal world extends wherever there 
is anything capable of becoming an object of 
thought; there are ideas of beauty, justice, and 
truth, as well as of a man, a house, or a tree. All 
the other ideas culminate in the Idea of the One , 
the Divine Being which is the source of all other 
being. When the word “ idea ” was used in this 
souse, Idealism and Kealism were identical, and the 
medioBval schoolmen who supported the Platonic 
view were rightly called “ Realists.” [Nominalist.] 
But with the growth of modern philosophy “idea” 
assumed a totally different meaning. It was now 
used by Locke, as previously by Descartes, to denote 
any presentation or representat ion in the mind — 
“ whatever is the (immediate) object of the mind 
in thinking”; while Hume confined it to re- 
presentations in the mind produced by memory 
or association, as opposed to impressions which 
are the direct result of sense-perception. The 
idea thus came to be regarded as a peculiar 
property of the mind, and, when schools arose 
which denied the existence of a material world, they 
were called “ idealists,” the notion being that they 
reduced all existence into “ ideas,” mental products 
independent of any agency save that of some mind. 
On the other hand, those who maintained that the 
external world has an independent objective exist- 
ence became known as “ realists.” 

Idiocfr. Mental weakness occurring in the 
infant or child, prior to the development of the 
reasoning faculties, must be distinguished from 
dmentia t which is the condition of mental weak- 
ness occurring in the adult. Idiots are not in- 
frequently the offspring of a marriage between 
near relations; in some instances the disease is 
hereditary in the sense that other members of the 
family are affected with one or other form of in- 
sanity. It may be directly traceable to injury, and 
is often associated with epilepsy. The child affected 
is dull and stupid, he speaks imperfectly or not at 
all, merely uttering meaningless sounds. His 
memory is very feeble, aud he is incapable of feed- 
ing or clothing himself and the like. Much can be 


done by appropriate training and education in s6m< 
instances, hopeless as the condition might at first 
sight appear. 

Idmonea, the type genus of the Idmoniida , i 
family of Cyclostomata (q.v.), including many o: 
the more graceful, delicate, branching tufts. 

Idolatry is the worship of eidvla , or images 
generally as the conscious representatives of super 
natural beings ; and the origin of this practice 
seems natural enough, if one considers how evej 
the average man of the nineteenth century prefer* 
the concrete to the abstract. In races of iov 
culture the idea of supernatural beings must haw 
been evolved slowly and with great difficulty, an< 
the embodiment of this idea in any figure, howeve: 
rude, of a man, or even of one of the lower animals 
marked a distinct advance in the path of religioui 
evolution. For this reason idolatry is not fount 
among races of the lowest culture ; and in most case* 
Fetishism (q.v.) seems to have served as an inter 
mediate stage between Animism (q.v.) and Idolatry 
but is distinctly inferior to it in this respect— tin 
mere possession of a fetish gave its owner power t< 
compel the indwelling deity, while the being re 
presented by an idol was to be implored. One geti 
a glimpse of this important distinction even it 
stock- and stone- worship, for the priests of Baal ii 
their memorable contest with Elijah cried out in thi 
presence of the standing stones on Carmel, “ 0 Baal 
hear us ! ” (1 Kings xviii.). This distinction, however 
is not always found, as may be seen from Rachel’! 
theft of her father’s teraphim, where the idea o 
possession seems to be the dominant one, for shi 
“ put them in the camel’s furniture, and sat upoi 
them ” (Gen. xxxi.). The range of idolatry i; 
wide : it is common among the savages of Polynesia 
and it flourished in ancient Greece amid the highes 
civilisation the world has seen ; for while to th< 
philosophers— who knew that though “ the peopL 
had many gods, there could be but One” — th< 
statues of the divinities were at best but symbols 
to the bulk of the Greeks they were personification 
of or animated by the dwellers on Olympus. It 1 
present, in a greater or less degree, in all forms o 
religion except the lowest and those based oi 
Monotheism, and even in these last it often creep 
in, either from the limitations of the human mind 
or by a process akin to that of degeneration in th 
animal kingdom. Long after worship of Jehoval 
had become national we find the Jews constant! 
lapsing into the idol-worship of the Gentiles arouni 
them, endeavouring to bring in “ strange gods,” evei 
proclaiming, as did Aaron, the day on which the ido 
was to be worshipped as a “feast to the Lord 
(Exod. xxxii. 5). And this continued to late 
times, for in Isaiah (Ixiv. lxv.), after a purely mono 
theistic declaration, the prophet describes a gros 
form of idolatry so vividly that we may be sure it i 
from personal knowledge. The statues of th 
Roman, and the pictures of the Greek Church ar 
authoritatively declared to be mere aids to devotion 
and to be honoured only for the sake of person 
they represent ; but to very many of the peasants o 
Italy, or Spain, or Russia, the crucifix or the ikr< 
is a real idol. 
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Ifagaos, a Malay people, Philippine * archi- 
pelago, chiefly in the provinces of Nueva Vizcaya 
and Isabela, island of Luzon. Formerly their 
domain lay farther north ; but towards the end of 
the 17th century they were driven by the Gaddanes 
to their present homes in the hills between the 
Cagayan and Magat rivers. The Ifugaos, who re- 
semble the Japanese in appearance, are much given 
to head-hunting, decorating their dwellings with 
their victims’ skulls, and inserting in the distended 
lobe of the ear a bamboo ring for every man slain. 
Some of their warriors killed in battle have been 
found with as many as thirty-two such rings. The 
captures are made by means of a lasso thrown 
round the neck of unguarded wayfarers, who arc 
then beheaded with a saw. The Ifugaos are all 
pagans, at constant war among themselves and with 
all the surrounding populations. 

Igarras (Igala), a large Negro people of the 
Lower Niger basin, whose territory extends 100 
miles along the left bank of the Niger from the 
Benue confluence southwards to the Ibo territory, 
and along the left bank of the Benue to about 
long. 8° E., where it is conterminous with tho 
Michi domain. They are akin to the Igbiras (q.v.) of 
Nup6 on the right bank of the Niger, and speak a 
dialect of the Akpotto language common to both 
peoples. Next to the Ibo this is the most widely- 
diffused idiom in the Lower Niger region, and has 
been carefully studied and reduced to written form 
by the Protestant missionaries. Several Christian 
stations have been founded amongst them, and 
since U\eir acceptance of the British protectorate 
(1887) they have agreed to discontinue human 
sacrifices and all traffic in slaves. 

Igbiras, a large and formerly powerful Negro 
people of the Lower Niger basin dominant in Nup6, 
that is, the region stretching along the right bank 
of the Niger from below the Benue confluence 
north-west to Borgu (lat. 10° N.) and thence south- 
wards to Yorubaland. Here they had founded a 
powerful kingdom with capital Fanda (Panda), 
which was overthrown by the Fulahs about the 
middle of the nineteenth century. The Igbiras are 1 
now governed by a Fulah emir (“ prince ”), who is 
himself a vassal of the Fulah emperor of Gando, 
and since 1886 included in the British protectorate. 
The ruins of Fanda are still seen at a spot about* 
60 miles north-west of Lokoja at the Niger-Benue 
confluence. The Igbiras are a semi-civilised Negroid 
people, very industrious and great traders. Since 
the Fulah conquest many have become Mohamme- 
dans and a few Christians, but the bulk of the 
nation remains pagan, though all sanguinary rites 
have long been discontinued. The language is 
closely related to Igarra, and forms with it a 
branch of a primitive Negro tongue with which 
Nup6 proper, Yoruba, Ewe of Dahomey, and Tshi 
of the Gold Coast are all fundamentally connected. 
(Bishop Crowther, Journals.) 

Igen (I-tb»), the aborigines of the Liang- 
■Shan mountains, Yunnan ; but the term, meaning 
“strangers,” is applied to and assumed by many 
bBl tribes in west and south-west China who 


object to the more usual name Man-tee, which 
means “ un tameable worms.” (Gill, Travels, vol. L 
p. 356.) 

Ighadhanaren (Ihadan AREN),a noble Tuareg 
tribe, one of tho most turbulent in tho North 
Central Sahara, occupied almost exclusively with 
fighting and raiding. They are members of the 
Azjar confederacy, but are constantly shifting 
their quarters, occasionally encamping amongst the 
Abaggars, whence they extend their marauding 
expeditions as far as the Azwitd district, north of 
Timbuktu. But their usual camping-ground is on 
the Admar plain between Tasili of the Azjars and 
the Anhaf range north and south. Although 
“ nobles ” they have no servile tribes under them* 
but are divided into three distinct groups or castes, 
Wi-Sattafenin, Wi-TemAlat, and Dergu. (H. Duvcy- 
rier, Les Touarcg du Nord.) 

Igl&U, or Jihlava, a town of Moravia, Austria, 
is situated on the right bank of the river Iglnwn, 
about 60 miles N.W. of Brunn, and is capital of 
the circle that bears its name. It, has for seven 
centuries been an important military and commer- 
cial centre, consisting of tho old fortified burgh 
with three more modern suburbs. Tho churches of 
St. James and St. Ignatius arc ancient and hand- 
some structures, arid there are tho usual public 
Institutions of a provincial capital. Chief among 
the local industries are cigar-making, cloth- and 
linen-weaving, iron-working, and brewing, a con- 
siderable trade being also carried on in corn and 
timber. During the Thirty Years’ War it was twice 
taken by the Swedes, and in 1806 the Bavarians 
under Wrede were defeated under its walls by the 
Archduke Ferdinand d’Este. 

Ignatieff, General Nicholas Paulo viTCiif, 
was born in 1832 and at the age of seventeen en- 
tered the Russian Imperial Guard. He served in 
the Baltic Provinces during the Crimean War, and 
was afterwards military attach 6 in London. In 
1859 he was sent as ambassador to Pekin, where ho 
concluded a commercial treaty and obtained tho 
cession to Russia of the province of Ussari. In 
1864 he took over the embassy at Constantinople, 
and soon gained considerable ascendency over 
Abdul-Aziz. It was not until the conclusion of tho 
Turco-Servian war in 1876 that his Panslavism 
openly declared itself. The Porte declined to 
submit to his conditions, and he left his post in 
order to preach a new crusade to the European 
Powers. In the end Russia had to undertake the 
task single-handed, and in 1878 he was entrusted 
with the negotiation of the Treaty of San Stefano. 
Gortschakoff’s consent to submit that document to 
the Berlin Conference stirred his indignation so 

M that he retired for a time from public affairs. 

e accession of Tsar Alexander III. he was 
recalled, and appointed Minister of the interior. 
His vigorous polioy against both Nihilists and Jews 
proved ineffectual, and he was dismissed after a 
few months, though still retained on the council of 
the empire. He died in 1908. 

Ignatius, St., sumamed Theophorus, a martyr 
and Apostolical Father, was bom in Syria early In 
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the first century a.d. St. John the Evangelist 
appointed him bishop of Antioch in 68, and there 
he exercised his functions until in 107 Trajan 
visited the city, and endeavoured to persuade him 
to apostatise. On his refusal be was sent to Rome, 
and exposed to wild beasts in the arena. He left 
seven genuine epistles, and over the authenticity of 
others ascribed to him controversy has raged fiercely. 

Ignatius Loyola. [Loyola.] 

Igneous Books (also known as eruptive rocks , 
and mostly, when classified as to texture, included 
among massive crystalline rocks ) form, with aqueous 
and metamorphic rocks, the three main groups into 
which all rocks are classified with reference to 
mode of origin. The name, suggesting origin in 
fire, is unfortunate, but they have all originated in 
the heated interior of the earth, and have con- 
solidated by cooling from a molten, or at least 
pasty, condition. 

In this respect they may be subdivided into 
three series — plutonic rocks, lavas, and tuffs. Plu- 
tonic or hypogene rocks are those that have con- 
solidated far* below the surface, and consequently 
under great pressure and at a slow rate, thus 
becoming very perfectly crystalline. Lavas are 
rocks which, having been poured out by volcanic 
action, have cooled at or near the surface, and 
therefore comparatively rapidly and with imperfect 
crystallisation, being sometimes glassy, slaggy, or, 
as it is termod, vitreous. This group of volcanic 
rocks, however, passes by gradations into the 
plutonic series, some of the more compact, massive, 
and crystalline lavas that occur in thick sheets 
being formerly separated as an intermediate group 
known as trap or trappean rocks, from the Swedish 
trappa % a stair, from their step-like outcrops. 
Tvfffs are fragmentary volcanic rocks, formed by 
the dust and scoria of volcanoes, fragments blown 
from molten lava by explosive action, cooled 
separately, generally with a texture vitreous rather 
than crystalline, and sometimes compacted into a 
cement-like sedimentary rock, such as the black 
volcanio mud now accumulating in the Bay of 
Naples. 

Chemically, igneous rocks consist of silicate of 
alumina, with smaller proportions of silicates of 
magnesia, lime, potash, and soda, usually with 
some oxide of iron and phosphate of lime, and with 
or without an excess of free silica crystallising as 

r irtz (q^y.). From this point of view we obtain 
most* satisfactory primary grouping of the 
massive members of the group (is. the plutonic 
rocks and lavas), based mainly upon the percentage 
of silica (formerly known as silicic acid) which 
they contain, into four sections, acid, intermediate, 
basic, and ultra-basic. Acid rocks contain more 
than 66 per cent, of silica, some of which occurs as 
quart*, and their specific gravity is about 2-5 ; the 
intermediate rocks range in silica percentage from 
56 to 65, but are without quartz, and have a specific 
gravity of about 2*6 ; the basic rocks contain 46 to 
55 per cent, of silica, with considerable percentages 
of magnesia, lime, and iron, are heavy, having a 
specific gravity of 2*7 to 3, and ai* mdily fusible ; 
and the uttrabasie rocks cctttejinlsfts than 46 per 


cent, of silica, and have a specific gravity generally 
exceeding 3. 

Mineralogically igneous rocks consist mainly of 
felspar (q.v.), orthoclase felspar with quartz being 
characteristic of the acid section, but only plagio- 
clase occurring in the basic section, and no felspar 
at all, as a rule, in the ultra-basic. Hornblende 
(q.v.) is characteristic of the intermediate section, 
associated either with orthoclase or withplagio- 
clase. Augite (q.v.) and olivine (q.v.), associated 
with the more basic felspars, such as labradorite, 
with magnetite, ilmenite, and often apatite, charac- 
terise the basic section; and olivine, pyroxenes, 
magnetite, and chromite, without felspar, charac- 
terise the ultra-basic. In some few cases felspar is 
replaced by nepheline, leucite, olivine, or serpentine. 

The acid section includes the crystalline granites, 
eurites, felsites, and liparites, the latter being 
always volcanic, and the glasses obsidian, pitch- 
stone, perlite, and pumice. The intermediate 
section comprises the plutonic syenites and diorites, 
and the volcanic trachytes, andesites, and phono- 
lites. The basic section includes the basalts, 
diabases, and gabbros ; and the ultrabasic, the 
peridotites, picrites, and serpentinites. Most of 
these rocks are separately described. 

Ignis Fattms (Lat. “ foolish fire ”) is an ap- 
pearance of a flickering light seen after sunset in 
churchyards and over marshes. Descriptions vary 
a great deal, and no satisfactory explanation of the 
phenomenon has yet been given. The light is 
generally of a blue-green or yellow colour ; it may 
remain steadily in one spot ; it may bound about 
and rise some feet into the air, or it may recede as 
the observer approaches it. Perhaps in some cases 
luminous insects or the phosphorescence of other 
animal or vegetable matter has produced the 
effect. Although marsh gas is inflammable, and 
is readily given off in marshy ground, it does not 
take fire at all readily, and is not likely to offer 
the best explanation. Phosphoretted hydrogen is 
possible ; it is spontaneously inflammable, but its 
smell when burning is characteristic and could 
scarcely pass unnoticed. An inflammable phospho- 
rescent vapour would explain many of the strange 
movements, but none is known excepting that of 
phosphorus itself, and this does not occur free. 
The folklore of the Jack-o-lantem, the WilW-the- 
wisp, etc., which are the popular names of the 
ignis fatuus, is very extensive and interesting; 

Igorrotes (Igolots), the largest and most 
powerful of all the semi-independent Malay peoples 
of Luzon (Philippine Islands), where they occupy 
the hilly districts in the provinces of Benguet, 
Lepante, Tiagan and Bontoc. Very few are now 
found in their original home, the Benguet valley, 
since the sanguinary wars of 1820 and 1830, which 
resulted in the conquest of a great part of those 
fierce wild tribes. Type — very short muscular 
figures, 4 feet 8 inches high, clear olive-brown or 
yellowish complexion, thick black, lank, and lustre- 
less hair, prominent cheek-bones, large black and 
slightly oblique eyes, which has been attributed to 
a strain of Chinese and even Japanese blood. The 
Igorrotes, who wear a kind of blue (white for 
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mourning) cotton or bast plaid wrapped twice 
round the body, live in wretched pile hovels, 
grouped in large villages. Formerly they were 
ferocious head-hunters, drinking the blood of their 
victims and celebrating the return of successful 
raiders with frightful orgies. The conquered and 
settled tribes are mostly nominal Roman Catholics, 
but the rest are all heathens whose religion is 
essentially a system of ancestry-worship. Spanish 
writers often apply the term Igolot in a general 
way to all the wild tribes in the hilly northern 
parts of Luzon ; hence the vague meaning acquired 
by this word in ethnological works. (Fr. Blumen- 
tritt, Ethnographic der Philippines ; Semper ; 
Schneidnagel, Districts de B eng net , 1870.) 

Iguana, a genus of tree-lizards, with five 
species from the Antilles .and South America, the 
type of a family ( Jguanida ) with fifty-six genera, 
from the Neotropical region. They feed on leaves, 
fruit, and, to some extent, on insects. In the type- 
genus there is a pouch under the throat, and a row 
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of spines extending from the neck to the tip of the 
tail. The common Iguana is green in colour and 
from 3 feet to 5 feet long ; its eggs and flesh are 
used for food. It enters the water readily, and 
swims with ease, using the long tail as a propeller. 
To this family belong Amblyrhynchus (the marine 
lizard described by Darwin), Phrynosoma (the 
Horned Toads), and Basiliscus (the Basilisks). 

IgUUUOdoa, a genus of Dinosauria (q.v.) be- 
longing to the subdivision Ornithopoda (bird- 
footed), which have been found in the Upper 
Jurassic and Lower Cretaceous rocks of south-east 
England and Belgium. They rivalled the elephant 
in size, being upwards of 30 feet long and having a 
thigh-bone as much as 5 feet ih length. Their 
front limbs were much smaller than the hind ones, 
and these latter show marked affinities to those of 
the ostrich-like birds. Their feet were three-toed, 
and, judging from their footprints, they seem to 
have walked almost entirely on their hind legs. 
There was a long and massive tail, adapting the 
120c— N.*. 


animal for sitting up, as do those of the kangaroo, 
the megatherium (q.v,), or the woodpeckers. The 
teeth resemble those of the iguana of the present 
day, being in distinct sockets, curved, leaf-shaped, 
and serrated along the margin ; but they are ground 
down above like the grinders of mammals, and 
were succeeded by others from below. The front 
of the jaws was toothless and beak-like. Iguano- 
don was very imperfectly known until the recent 
discovery of twenty-four extremely perfect speci- 
mens at Bernissart in Belgium, in detached 
pockets of Weoldcn strata. Several of these are 
now mounted in the Brussels Museum. They were 
undoubtedly purely herbivorous animals. 

Ikonjgo, a people of south-east Madagascar, 
south oT and akin to the Tunnlas and, like them, 
nominally subject, to the Hovas of the province of 
Betsilco. But they have never been conquered, 
and during the wars of King Rnduma, in the first 
quarter of the 19th century, they successfully 
sustained two sieges — one of 18, the other of 12 
months — in their impregnable stronghold perched on 
an isolated eminence in the heart, of their territory. 
The Ikongos, though pagans, were friendly to the 
missionary Shaw, who visited them in 1871-75. 

He de France. [Mauritius.] 

lie de France, a name given to that district 
of France which is enclosed between the rivers 
Marne, Seine, Oise, Aisne, and Ourcq. The ancient, 
province which bore the name comprised large 
tracts beyond this circumscribed area. Except at 
the close* of the Carlovingian dynasty, the lie de 
France has usually been a royal domain. The 
province is now divided between the departments 
of Seine, Seine-et-Oise, Seine-ei-Marne, Oise, Aisne, 
Loirot, and Ni6vre. It is interesting to historians 
as the cradle of the Capctian dynasty, and to some 
extent of the French name, and because Paris was 
its capital. 

Ilfracombe, a market-town and port in North 
Devon, 11 miles N.W. of Barnstaple, and at the 
mouth of the Bristol Channel. Some export trade 
is done in ore, corn, and other products, and fishing 
provides a livelihood for many of the inhabitants. 
Of late years, however, Ilfracombe has been better 
known as a fashionable watering-place. The parish 
church dates from the 12th century. The natural 
harbour has been improved by a pier and a light- 
house, and there is daily steam communication in 
the summer with Bristol and other ports, access 
by land being afforded by the South-Western and 
Great Western Railways. Pop. (1901), 8,557. 

Iliyats ( il or eil, “tribe*’), a collective term 
applied in Persia to all nomad and pastoral peoples 
irrespective of their nationality, and in contra- 
distinction to the settled agricultural and urban 
populations. Hence there are Aryan Iliyats 
(Kurds, Luri, Baluches), Turki Iliyats (Turkomans), 
and Semitic Iliyats (Arabs). But all alike are 
distinguished by their warlike spirit, conservative 
habits, and national, or at least tribal, sentiment. 
Since the decay of the old Iranian (Persian) 
elements, the Iliyats form the backbone of the 
State, and the chief source whence the government 
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draws its levies. For over 1,000 years they have 
dwelt in the land, keeping mainly aloof from the 
sedentary Persian inhabitants, preserving their 
nomad usages, tribal genealogies, and national 
speech, although most of them now understand the 
Persian language. The Tliyats are, in fact, the 
dominant people, the reigning dynasty being 
members dr the Kajar (Turkoman) tribe. In 
recent years some have abandoned the pastoral life. 
Hence the two-fold division— Skahr-nUhin, u town 
dwellers/' and Sdhrd-nUldn , “ country dwellers.” 

Ilkeston, a market- town of Derbyshire, on the 
Midland Railway, 10 miles N,E. of Derby. It 
stands on the crest of a hill commanding a fine 
view over the Erewash valley, and became a centre 
of local trade in the middle of the 18th centurv. 
Part bf the parish church (Norman and Early 
English) dates from the reign of Stephen. Hosiery, 
especially of silk, and stoneware are the chief manu- 
factures. Coal and iron are worked in the neigh- 
bourhood. Of late years many visitors have been 
attracted by the alkaline mineral springs, the water 
of which is beneficial to the gouty ana rheumatic. 
Pop. (1901), 25,883. 

Hle-et-Yilaine, a department in the N.W. of 
France, forming part of the ancient province of 
Brittany. It is bounded N. by the sea and the de- 

S irtment of La Manche, E. by Mayenne, W. by 
orbihan and Cotes du Nord, and S. by Loire- 
Infbrieure. It has an area of 2,597 square miles, 
mostly level with occasional marshy patches, 
besides the rivers from which it takes its name, 
there are the Airon, Ranoe, Meu and Seiche, all 
more or less navigable. St. Malo is an important 
seaport and Rennes is the capital. The soil is not 
very fertile, but wheat and other cereals, hemp and 
flax, potatoes, and apples and pears are grown with 
success, the cider of the country being highly 
esteemed. Cattle and horses thrive well, but sheep 
are not abundant. Iron, silver-lead, zinc, granite, 
slate, and flints are a source of considerable wealth. 
Leather, sail-cloth, salt, glass, paper, butter, and 
cheese constitute the principal industrial products. 

Illegitimacy. [Bastabd.] 

Illinois. 1. One of the United States of North 
America, situated between Wisconsin N„ Indiana 
and Lake Michigan E., Kentucky 8., and Missouri 
and Iowa W. Originally a French colony, it was 
ceded to Great Britain in 1765 and remained a part 
of the North-West Territory from 1787 to 1818, 
when it was admitted to the Union. It has an 
area of 36,650 square miles, the greater part 
consisting of flat or rolling prairies, but in the 
south ana along the rivers, of which the Wabash, 
Ohio, and Mississippi are the chief, luxuriant forests 
abound. The soil fs generally rich, and almost all 
produots of a temperate climate grow readily. 
Wheat and maize are yielded in vast quantities by 
the treeless plains where no serious failure of the 
crop is ever knows. The forests provide food for 
countless herds of swine. Coal is $mnd throughout 
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has been developed during the last twenty-five 
years. Lead exists in apparently inexhaiktIMa 
quantities, and the Lemont marble, a fine building- 
stone, furnishes material for the adornment of the 
handsome cities, of which Chicago is the greatest, 
though Springfield is the seat of the State govern- 
ment. The railway system is more fully developed in 
Illinois than in any other state, for not only do all 
the great trunk lines connecting the Atlantic with 
the Pacific, and the Mississippi Valley with Canada, 
radiate from this point, but scarcely a single settle- 
ment is so far as 10 miles distant from a station. 
Moreover, inland navigation by means of the many 
rivers, the Illinois ana Michigan canal, and other 
channels, enables the producer to bring his goods 
into the market at a very cheap rate. The educa- 
tional and charitable organisations are liberally 
maintained, and 75 per cent, of the population 
between the ages of six and twenty-one are regis- 
tered as attending schools. 

2. An old aboriginal people of North America, 
mentioned by the early French explorers, but 
now extinct, or surviving only in the name of 
the river and of the state where they roamed. At 
the time when Cavelier de la Salle was exploring 
the Mississippi basin (1670-82) they occupied both 
banks of the Illinois and apparently also the 
northern shores of Lake Michigan, which La Salle 
always speaks of as the Lac des Illinois. This term 
is a French form of Ilinimk , which means “ men," 
“ people,'’ in several Algonquian languages, a clear 
indication that they were a branch of that wide- 
spread family. Comp, the Ininirvok of the Salteux 
Indians and the lyiniwok of the Kree people. 

Illiterates, persons unable to read or write, or 
able to read but not to write. Various methods 
have been adopted for ascertaining the proportion 
of illiterates in a country to the whole population 
with the view of gauging the progress of education. 
In some countries an attempt has been made to 
take a general census; the result given ranged 
from 10*7 per cent, in the United States to 7&ifl 
per oent. in Portugal. In Germany, in 1904, the pro- 
portion of illiterates among the recruits was *04 
per cent. The highest proportion was that of East 
Prussia, *15 per cent. The progress of elementary 
education iu England and Wales is shown by the 
decreasing proportion of persons signing the mar- 
riage registers by mark. In 1848, 32*7 per cent, of 
males and 49*0 per cent, of females married within 
that year signed in this manner; in 1905,-1*6 of 
males and 2*0 of females. In Scotland, in 1905, 
2*17 percent of males and 1*61 of females signed 
by mark ; in Ireland, in 1906, 6 6 per cent, of 
males and 6*2 of females. In estimating these 
various results, it must be remembered that as they 
are obtained by very different means, the data .for 
forming a comparison are not very satisfactory. 

Illuminati, “ the Enlightened Ones ' (1) a name 
adopted by several mystical sects who maintained 
that they had received a special revelation or pos- 
sessed a more intimate knowledge of holythiugs 
than was granted to the mass of mankind. The 
most important were the Alombrstdos* who arose fn 
Spain early in the 16th century, mod were finally 
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suppressed by the Inquisition, and the Guirincts> a 
French sect founded by Antony Bucknet about a 
century later. (2) A semi - religious, semi-political 
association, founded in 1776 by Adam Weishaupt 
(1748-1830), professor of canon law in the uni- 
versity of Ingolstadt. Its main object was to 
counteract the influence of the Jesuits and promote 
freedom of thought in religious matters, but it also 
endeavoured to extend republican principles. It 
was divided into three classes: the novices or 
Minervals, the Freemasons or Scotch Knights, and 
the pupils in the small and great mysteries. After 
the adhesion of Baron von Knigge, in 1780, the 
number of the Illuminati rapidly increased, but in 

1784 Weishaupt and Von Knigge quarrelled, and in 

1785 a persecution began which led in a few years 
to the total collapse of the order. 

mtunin&tioxi, the art of adorning MSS. and 
books with paintings and ornamental letters and 
designs. The paintings in mediaeval MSS. were 
called miniatures from the frequent use of a red 
pigment named minium : they were necessarily very 
small, a circumstance which gave rise to the modern 
meaning of the word. Certain Egyptian papyri are 
extant, in which directions concerning ritual are 
written in red ink to render them more conspicuous 
(a method also employed in mediaeval liturgies; 
hence the term rubnc), and even coloured pictures 
are sometimes introduced. With this exception 
there are no illuminated MSS. older than the 4th 
century A.D. The most ancient are the Dioseorides 
at Vienna, and the Virgil in the Vatican ; in both 
the ornament consists of rectangular pictures. The 
Codex Argenteu* (c. 360), now at Upsala, contain- 
ing Ulfilas’s translation of the Bible into Mceso- 
Gothic, exhibits a different style of illuminating ; 
here the letters are of gold and silver, and the 
vellum on which they are written is stained with a 
red-purple dye — an art the secret of which was 
afterwards lost. One of the most conspicuous 
features of the Byzantine style is the abundant use 
of gold, especially in backgrounds. Byzantine in- 
fluence can be more or less clearly discerned in all 
subsequent styles up to the 11th century. Even the 
Keltic style which grew up in the Christian monas- 
teries of Ireland, reaching its zenith in the beautiful 
Book of Kelt* (probably a work of the 9th century), 
is believed to have been of Byzantine origin. The 
Keltio MSS., however, display a skill in the minutiae 
of draughtsmanship which is unrivalled in any other 
style ; their most remarkable characteristic is the 
extraordinary intricacy of the designs, consisting 
usually of spirals, ribbon-patterns, and interlaced 
forms of attenuated animals and birds. The Keltic 
style was carried by the Irish missionaries to the 
Continent, where it united with Roman and Byzan- 
tine elements in the formation of the Carlovingian 
style, which grew up in France and Germany under 
the encouragement of Charlemagne. The Harleian 
Codex Aureus in the British Museum is a magni- 
ficent example of the Carlovingian period. Of the 
English style, which corresponded to the Carlo- 
vingian abroad, the finest example is the benedic- 
tional of Ethelwdd, Bishop of Winchester (963-84), 
now at Chatsworth. The art declined owing to 


the excessive car© bestowed on the ornamentation 
of detail, whilst the writing itself was neglected. 
In themselves, however, the paintings in MSS. of 
the 14th and 15th centuries surpass those of any 
preceding age. The most beautiful example of 
this period is the Bedford Hours (1423) in the 
British Museum. During the Middle Ages the illumi- 
nation of MSS. was carried on in the soriptorium 
attached to every mon«u»«,ery. It gradually died 
out after the invention of printing. 

IUuatration of Books. Before the invention 
of printing the illuminations (q.v.) in MSS. served 
the two-fold purpose of elucidating and ornament- 
ing the text. The earliest printed books in which 
the text was illustrated by a series of wood- 
engravings are said to have been the liable* of 
Ulrich Bohner (Bamberg, 1461) and a work entitled 
Meditationes (Rome, 1467). Metal-engravings were 
first employed in II Monte Santo di Bio (Florence, 
1477). Illustrations in chiaroscuro, in which various 
shades of the same colour are produced by means 
of different wood-blocks, occur frequently in books 
published early in the 16th century, and are often 
executed with very great skill. In the early years 
of the 19th century lithography (q.v.) to a great 
extent took the place of steel-engraving in the 
illustration of books, but during the first half of 
that century steel-engraving and etching received a 
fresh stimulus; and many beautiful illustrations for 
books of an ornamental kind were produced by 
Turner, Stothard, and other great artists. This 
progress was checked through the introduction of 
various processes suggested by the invention of 
photography, one of the most artistic of these 
methods being that by which the photogravure 
(q.v.) is produced. Wood-engraving received a 
temporary resuscitation from the work of Bewick, 
who was followed by Sir John Gilbert, Birket Foster, 
Cruikshank, H. K. Browne, Leech, Tenniel, and 
others, but in recent years has been practically 
superseded by mechanically produced blocks. 
These fall into two classes — '‘line* and “half-' 
tone,” according as the drawings reproduced are 
line drawings in pen-and-ink or black-and-white on 
the one hand, or half-tone photographs or wash 
drawings on the other. The first successful attempt 
to produce blocks in half-tone was made by Meisen- 
bach, of Munich, in 1882. In brief the process for 
producing half-tones oonsists of photographing a 
subject through a glass screen, the surface of which 
is broken up into a number of minute squares. The 
negative so obtained is printed on to a copper 
plate coated with bichromated gelatine, which is 
washed to eliminate the soluble gelatine, is then 
subjected to heat to harden the remaining fixed 
gelatine, and treated with perchloride of iron which 
“ etches ” out that part of the oopper exposed by the 
removal of the soluble gelatine, and so produces 
the picture. [Engraving, Photography.] 

Illyria (Gk. Hlyris, Lat. Ulyricum ), the name 
of a somewhat vaguely-defined country on the east 
shore of the Adriatic, where, according to legend, 
Cadmus Of Thebes settled and became father 
of Illyrius, and so of the race or nation. Five 
Roman emperors had in their veins Illyrian blood. 
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Gradually Illyricum grew to be one of the four 
divisions of the empire, embracing a large share of 
the Balkan peninsula. On the split of the empire, 
it was partitioned into Illyria Itomana and Illyria 
Grieca, and later on had to bear the brunt of Gothic 
and Slavonic invasion until the Huns amalgamated 
with the original population, and the coast as far as 
Dyrrachium was given up in the 7th century to the 
Slavs, who still occupy it. The Albanians, a branch 
of the old Illyrian stock, pushed farther south, but 
Illyria as a geographical appellation ceased to exist, 
Bosnia, Croatia, Servia, Dalmatia, and Kascia taking 
its place. Narenta and Kagusa for a time enjoyed 
great commercial prosperity, and in 1 BOD a kingdom 
of Illyria was revived by the Treaty of Vienna, but 
vanished from the map after forty years. 

Xloeano*, a Malay people of Luzon (Philip- 
pine archipelago), where they occupy several 
districts in the provinces of Pangasinan, and the 
two llocos (North and South), named from them. 
They have also repeopled much of the Bonguet 
valley after the extermination of its original Igorrot 
Inhabitants during the wars of 1820 and 1830. They 
are a restless, enterprising people, who have sent 
out colonies in all directions, and founded settle- 
ments even in the Babuyanes and Butanes archi- 
pelagoes. In this respect they are favourably 
distinguished from the Tagalas and other civilised 
Indians, who are remarkable chiefly for their 
extreme apathy and indolence. They live mainly 
on rice and fish, although cultivating maize, coffee, 
the grape, the cocoanut palm, and sugar, besides 
cotton, indigo, cacao, and the olive. They also own 
an excellent breed of horses, as well as herds of 
cattle, swine, and the buffalo, which they barter 
with the surrounding hill tribes. Since their re- 
duction by Salcedo in the second half of the 16th 
century, all have become nominal Christians. 
Socially they form two distinct classes, the nobles 
and the cachiancs, or serfs, who were formerly 
treated with great cruelty, but who have acquired 
a measure of civil rights since the revolts of 1762 
and 1811. (Blumentrifct.) 

Xlongotas (Ilungut), an independent Malay 
people, who occupy a large territory in the hilly 
’northern districts of Luzon, Philippine archipelago. 
They are amongst the most savage tribes of this 
region, waging constant warfare both with the 
settled Christian communities and with the surround- 
ing Negrito wild tribes. Tbe chief object of their 
expeditions is the capture of human heads, with 
which they decorate their houses, and t he possession 
of which gives rise to everlasting feuds amongst 
themselves, the different villager being constantly 
engaged either in defending their own or in raiding 
the trophies of their neighbours. A few were re- 
duced in the province of Nueva Vizcaya about the 
middle of the 19th oentury ; but the great bulk of 
the llongotes are still pagans, mainly ancestry 
worshippers. (Blumentritt.) 

Ilori (iLoaiN or Alori), a large town in Africa, 
situated about 160 miles N.E, from the Bight of 
Benin. The inhabitants are chiefly Yorubans, and 
Mohammedanism predominates. A large trade is 
done in the bazaars, to which goods are brought 


not merely from the interior, but from the Medi- 
terranean and Guinea coasts. It has been visited 
by Booth, Lander, and Burton, from whom we 
gather that the walls have a circuit of twelve miles. 

XlyanthicUB, a family of sea anemones, of 
whicn the type-genus is Ilyanthus: it differs from 
Actinia, the common sea anemone, by having a 
pointed, not basal end, and by being free-swimming. 

Image, in various branches of physics, signifies 
strictly an objective deception of the sense of sight 
or of hearing. The most familiar is the reflection 
of objects in a mirror. Here there is an appearance 
of reality behind a plane sheet of burnished metal, 
caused by regular reflection of light coming from 
the actual objects in front. There are no waves of 
light actually proceeding from behind the mirror, 
and such images are termed virtual. Another 
instance is that of the formation of a small image 
of the sun, by proper focussing of a magnifying- 
glass, on a sheet of paper. Here the waves of 
light actually proceed from the image, which is 
therefore termed real. Echoes supply examples of 
both real and virtual images produced by reflection 
of sound waves. Analogous effects are obtainable 
with electric and other oscillations. 

Imaginary Quantities, in algebra, signify 
numbers that nave not yet been interpreted. The 
most familiar are the two square roots, positive and 
negative of —1. They are symbolised ± v /"^-l, 
or db i, and by ordinary definition of square root 
they mean such numbers that when squared will 
give — 1. Now all ordinary numbers, both positive 
and negative, will give positive results when squared, 
and an entirely new region of numbers is entered 
when the reality of ± i is entertained. To be con- 
sistent in theory we are certain to come upon these 
new units, and they cannot be neglected. More- 
over, the proper use of imaginary quantities often 
leads to real results that are not at all imaginary 
and that can readily be tested. It must be under- 
stood that many such quantities might be used in 
mathematics, if we knew how to manipulate 
and interpret the results obtained. Till the 19th 
century mathematicians had confined their in- 
vestigations in number to the units =fc 1 and ± i. 
Sir William Hamilton in his system of quaternions 
introduced others, his set of four being 1, i, j, and 
k, to the last three of which special relations were 
assigned, in the same way that the old i 2 was 
defined as being identical with — 1. [Quaternions, 
Vector Calculus.] 

Imago, the name of the adult or winged condi- 
tion oftne butterfly after it has emerged from the 
chrysalis. 

Xmanghasatext, a Tuareg people of the north 
central Sahara, members of the Azjar confederacy, 
although traditionally descended from the Meg&rha 
Arabs of the Wady Shiati in Fezzan. At present 
they are entirely assimilated in dress, speech, and 
customs to the other Azjar Tuaregs, amongst whom 
they have their camping grounds. Since the 
memorable expedition of Denham, Clapperton, and 
Oudney (1822), the Imanghasaten have always been 
the friends and protectors of English explorers. 
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while the neighbouring Oraghen have taken the 
French under their protection. But for t his friendly 
disposition of some or the Tuareg tribes no Europeans 
could have ever penetrated from the Mediterranean 
seaboard across the Sahara to Sudan. (H. Du veyrier, 
Les Touareg da Nord ,) 

Imasighen (singular, Amazigh), the proper 
collective name of all the Mauritanian Berbers, 
meaning either “ Descendants of Mazigh,” a legen- 
dary ancestor of the Berber race, or more probably 
the “Free” or “Noble.” This term, which is of 
vast antiquity, being already known under various 
forms (Mazyes, Machines, Mazices, etc.) to Hero- 
dotus and other early writers, is merely a dialectic 
variant of Imohagh , Imoshagh , the proper collective 
name of the Tuaregs or* Saharan Berbers. In 
Morocco it answers to the Sheluh or Shi Ah of the 
Arabs, although this term is now restricted to the 
tribes of the central districts of the Great Atlas, 
i hose of the north being more commonly known as 
Kabyles, like the kindred peoples of North Algeria. 

Imbroa (mod. Imvro ), an island in the JEgean 
Sea, about fourteen miles from the entrance to the 
Dardanelles, between Samothraki and Lemnos. It 
has an area of 105 square miles, most of which is 
covered by bare and rugged mountains. There is 
only.one river of importance, and lack of water is a 
bar to agriculture. Kastro, the capital, is a mere 
village on the coast, Theodoro, Gliki, and Pan agin 
being still poorer communities. The island lias 
formed part of Asiatic Turkey since the 15th cen- 
tury, and is the seat of a Greek Metropolitan, the 
Exarch of the ACgean. 

Imeritians (Imerians), the inhabitants of the 
Caucasian province of I merit ia, which extends west 
of the Suram range as far as the Tzchemis-Tzchali 
river. Imerian is the correct form, meaning 
“People of the other side,” in reference to the 
mountains separating them from the bulk of the 
Georgian race, of which they are a western branch. 
They are the highlanders, as opposed to the Min- 
grelian lowlanders of the liion basin. All are 
comprised in the Russian administrative province 
of Kutais since 1810, when Solomon II., last ruler of 
the old kingdom of lmeria, was deposed by the 
Russians. (Carlo Serena, Excursions dans le Cau- 
casc , in Tour du Monde , 40-45.) 

Immaculate Conception, a doctrine of the 
Roman Catholic Church to the effect that the 
Blessed Virgin “from the first moment of her con- 
ception in the womb of her mother was preserved 
free from all taint of original sin.” The doctrine 
can be traced back in a vague form to an early 
period, but it was never distinctly stated before the 
12th century. In 1140 St. Bernard of Clairvaux 
addressed a remonstrance to the canons of Lyons 
cathedral because they had introduced a festival 
in celebration of the doctrine without episcopal 
sanction. Early in the 14th century the doctrine 
was upheld by the Franciscan schoolman, Duns 
Scotus, and its truth and falsehood became a matter 
of keen controversy between his order and their 
Dominican opponents. The University of Paris 
generally supported the view of the Franciscans, 


and in 1439 the doctrine was recommended as a 
“ pious opinion ” by the Council of Basel. In the 
same council the 8th Dec. was set apart for the 
celebration of the “ Feast of the Immaculate Con- 
ception.” The matter continued to be more or less 
warmly debated during the following centuries, but 
in 1854 it was settled by the publication of the 
Papal Bull “ lneffabilis Deus,” which made the 
dogma an article of the Catholic faith. 

Immarmasm, Karl Lkberecht, was born at 
Magdeburg in 1790, and was a law-st udent at Halle 
when “ the Hundred Days” brought a renewal of 
war. He joined the Prussian ranks, fought at Ligny 
and Waterloo, and on his return received a judicial 
post at Diisseldorf. Under the influence of Coun- 
tess Ahlefeldt he devoted his leisure to literature 
and to the vain attempt to elevate the national 
drama. His tragedies, though rugged, show power of 
characterisation, and his comedies arc by no means 
devoid of humour. More popular were his romances, 
especially l)ic Epigonm , and his miscellaneous 
writings, which include a translation of Iranhoe. 
His platonic alliance came to an end in 1889, when 
he married a granddaughter of the Chancellor 
Niemeyer, but ho died in the following year. 

Immigration and Emigration. An emi- 
grant is one who leaves his native soil to settle in. 
a colony or foreign land ; an immigrant is a new- 
comer, whether alien or connected by blood with 
the people among whom he arrives. Thus ho who 
is an emigrant at one end of his journey becomes 
an immigrant at the other, and although the two 
movements are perfectly distinct as long as atten- 
tion is confined to a single country, their mutual 
relations are so close that the one can seldom bo 
fully understood without some reference to the 
other. The range of inquiry opened up by the 
history of emigration and immigration from the 
beginning of history to the present t ime is practi- 
cally boundless, and all that will be done hero is to 
give some account of the st ate of the two movements 
in Great Britain at the present time. The increase 
which has taken place in emigration within ninety 
years is shown by the fact that in 1H15 only 2,081 
emigrants left the country, whereas in 1909 the-' 
number was 474,400. Of this total 145,030 were 
bound for places within the British Empire, and 
143,238 for foreign countries; and 282,000 wero 
natives of Great Britain and Ireland, 0,250 wero 
British Colonials, and 185, 000 of foreign origin. 
State-aided emigration is now much odvot a;ed. 
From 1815 to the end of 1909 a total of 16,003,282. 
emigrants have left United Kingdom ports. Two 
schemes were devised in 1902. The first was the 
work of the late Hon. John Robson, Premier of 
British Columbia, who submitted to the Imperial. 
Parliament a plan for transporting some 1,200 
families of Scotch crofters to Vancouver Island, 
where facilities would be afforded them for en- 
gaging in the fishing trade; for this purpose the 
British Columbian Government was to receive from 
Parliament a loan of £150,000. In September, 1802, 
it was announced by the Government of Western 
Australia that, in accordance with the “ homestead 
free grant” system, they were willing to grant 
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plats of land, not exceeding 160 acres each, 
besides advancing £160 to settlers from the public 
money. In the Australian and other colonies 
there is more opening for agriculturists and farm 
labourers than for professional men and artisans, the 
colonies being able to supply as many of the latter 
as they require. The increase in the number of 
emigrants from the United Kingdom of British 
origin in 1909 was 26,666, whereas the increase in 
the total number was 88,047. This fact confirms 
the view that the greater number of the pauper 
aliens, whose arrival in the country within the last 
few years has created so much panic, had no 
intention of settling here. This is confirmed by 
the fact that out of 342,920 alien immigrants in 
1908, only 43 489 remained in this country. They 
are mostly Russian and Roumanian Jews, who have 
been driven abroad owing to the hard conditions 
existing in their own country. They generally 
embark at the ports of North Germany, and, 
when they arrive in this country, are almost 
always In a state of complete destitution. The 
severe restrictions imposed by the United States 
Government on immigration has resulted in a 
considerable diminution in the number of those 
who find a home beyond the Atlantic. This 
may cause increased immigration into England, 
although, perhaps owing to the outbreak of cholera 
at Hamburg and elsewhere, which checked the 
movement for a time, no very serious “ invasion ” 
has hitherto taken place. In the preceding account 
it has been assumed that the immigration is per se 
an evil ; but this is denied by some who are well 
qualified to form a sound judgment on its prac- 
tical results. These authorities contend that, far 
from driving down wages to starvation point, and 
lowering the quality of work in the cheap cabinet- 
making, boot - finishing and other trades, the 
strangers have absolutely created some new in- 
dustries. It is also asserted that the descriptions 
of their colonies in East London and elsewhere as 
centres of physical and moral contamination are 
very much exaggerated. An Aliens Act was passed 
in 1905 with a view to checking the immigration pf 
undesirable aliens, and it came into operation on 
Jan, 1, 1906. 

Immortality. Although a belief in a future 
life of some kind is found amongst oven the most 
ravage races, and may almost be said to belong to 
the consoipusnes8 of humanity, the notion that the 
soul is immortal is a refined conception which does 
not make its appearance till a comparatively late 
stage in the progress of civilisation. Some 
critics maintain that no distinct notion of 
an eternal life can be traced farther back, 
than the Babylonish captivity ; whilst Balaam's 
prayer (Numbers xxiii. 10) and various passages in 
the^ Psalms of David, as well as the whole tenor of 
their hopes and aspirations, are brought forward In 
support of the opposite opinion. It is also held 
that our Lord's words in Matthew xxii. 29-33 show 
that there had been a revelation of the immortality 
of the soul even in the days of the Pentateuch. In 
the ancient religion of Egypt the immortality of 
the soul was supposed to depend on the preservation 


of the body, and for this reason corpses were 
embalmed and entombed with great care. The 
realm of Ormuzd seems in many respects to have 
occupied in the ancient religion of Persia the same 
position which in that of Egypt belonged to the 
region where the just dwell for ever with the god 
of light. In Greece the belief in the immortality of 
the soul was the outcome of philosophic speculation. 
It was firmly held by the Platonic Socrates, who in 
the Phoedo expresses his conviction in the most 
beautiful and glowing language. The Platonic 
doctrines became known to the Hellenistic Jews of 
Alexandria, and their influence has been traced in 
Ecclesiasticus, Wisdom, and other books of the 
Apocrypha. But in Greek philosophy the freedom 
of the soul from the limitations of matter is pre- 
sented from an intellectual rather than a religious 
point of view, and it was only with the Christian 
revelation that it became recognised as the crown- 
ing-point in the moral scheme of the universe. 

Immortelle. [Everlasting Flowers.] 

Imohagh, collective name of the Tuaregs of 
the north central Sahara, comprising the eastern 
Azjars and the western Ahaggars, who were 
formerly united under the rule of the Iman&n 
Sultans, but who, since the middle of the 17t,h 
century, have been constituted in two separate and 
independent confederacies. Jmohagh is radically 
the same word as Ivwshagh (q.v.). (J. Richardson, 
A Mission to Central Africa , 1855 ; F. Bernard, 
Quatre Mois dans le Sahara , 1881.) 

Imoshatfh (singular, Amoshagh), the 41 Free '' 
or “ Noble, ’Collective name of the south-western 
Tuaregs, often applied in a general way to all the 
Saharan Berbers. [Tuaregs.] The Imoshagh, who 
are the Limtfina (Lamtfina) of mediaeval Arab 
writers, form four distinct groups of independent 
confederate tribes, who are carefully to be dis- 
tinguished from the Jmghad (plural of Amyhi), that 
is, the degraded or mixed Berbers of the desert, 
mostly living in a state of servitude to the Nobles, 
The four great historical groups are:*— (1) The 
Awelimmiden proper, with twenty-two main divi- 
sions, besides forty servile and five religious tribes 
(Marabouts), jointly occupying most of the south- 
west Sahara, as far south as Timbuktu .and the 
great northern bend of the Niger. (2) The Awelim - 
widen- Wan-Bodhal, called also Dinnilt , greatly 
reduced, and now mainly confined to the district 
between the Niger and Asben (Air), where they 
form a petty independent state in alliance with 
the Kel-Gueres. (3) Tademekket , also reduced and 
driven by the Awelimmiden to the districts of 
Azw&d north of the Niger and to the tract within 
the Niger bend as far south as the Hombori 
Hills. The latter, collectively called Xrighenaten 
(“ Mixed "), have quite lost caste, many having con- 
tracted alliances with the Fulahs and Negroid 
Songhays, whose speech they have even in some 
cases adopted. To this group are attached four 
religious and eight servile tribes. (4) The Igv* 
elda, a religious group dependent for their defence 
on the Tademekkets, and settled chiefly in Tag&net 
between Azw&d and Timbuktu north and south. The 
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Imoshagh, of whom there axe altogether at least a 
hundred minor divisions, are all pastoral, raising 
large herds of camels, cattle, and horses. The 
warriors fight on horseback with lance, sword, and 
shields, and generally levy blackmail on all trading 
caravans passing through their territory. All wear 
the lintham or veil, concealing a great part of the 
face, originally as a protection against the sands of 
the desert, but now regarded as a sacred emblem 
never to be laid aside, even at night. (Barth, 
Travels , vols. iv. and v. passim ). 

Impact, in dynamics, signifies a sudden inter- 
change of the amount of motion of two bodies 
which meet. One of the bodies may be at rest, as 
when a hammer strikes a chisel. In this case the 
momentum of the hammer-head seems to be 
entirely lost, but actually it is transmitted through 
the chisel to the bodies with which the chisel is in 
contact. Or the two colliding bodies may both be 
in motion and out of contact with others. In this 
case the fact that the total momentum is unchanged 
by impact may be much more readily proved 
experimentally. It must be remembered that the 
momentum of a body is measured by the product 
of its mass and its velocity, and that the momentum 
becomes of opposite sign algebraically when the 
direction of motion is reversed. Whether bodies 
are elastic or inelastic, i.c. whether they cling 
together after impact and so move as one, or 
whether they are separated by the internal forces 
of restitution that tend to make the distorted 
bodies recover their original shape — the same law 
holds good that the momentum of the whole 
system is unaltered by such an action. This may 
be inferred from Newton’s Third Law of Motion. 
[Dynamics.] But the degree of elasticity possessed 
by the colliding system will determine their relative 
speeds after impact, when the bodies are not 
inelastic, and will settle the distribution of 
momentum. The relative speed after impact is 
always less than before ; kinetic energy is, in fact, 
lost as such and converted into heat, for the bodies 
are always warmer after such an interchange of 
momenta. The fraction of the original value, by 
which the relative speed is reduced, is called the 
coefficient of restitution , and is a measure of the 
mutual elasticities of the substances. 

Impeachment) a complaint or accusation* 
against anyone for a great public offence, especially 
against a Minister of the Crown for malversation 
or treason. The House of Commons first finds the 
crime and then, as prosecutors, support their charge 
before the House of Lords, who try the question 
and adjudicate upon it. The charge is contained 
in Articles of Impeachment, to which the accused 
makes answers. The Commons appoint managers to 
conduct the proceedings on their behalf. The 
last memorable cases were those of Warren Hastings 
in 1788 and Lord Melville in 1805. 

Imperforata, a group of the Foraminifera 
including all those with imperforate shells. It is 
now recognised that this character does not possess 
the value once assigned to it, and the group has 
been abandoned. [Foraminifera.] 


Imperial Green, also known as emerald g+em, 
consists of the double arsenife and acetate of 
copper. It has a fine green colour, and is a very 
permanent pigment* being unaffected by exposure 
to the atmosphere, but possesses the disadvantage 
of being of a very poisonous nature. 

Imperialism is a term which may be used 
with a great variety of meanings, according to the 
circumstances under which it is applied. As used 
of modern Germany, it denotes the union of several 
distinct States, under a single ruler, who forms, 
as it were, a focus for the national feeling, and is 
able to give effect by his policy to the national 
aspirations. It was probably partly with the view 
of fostering such a feeling, as well ns of overaw- 
ing the Indian population, that Lord Beaconsfield 
had Queen Victoria proclaimed Empress of India. 
A similar notion underlies the aims and is expressed 
in the title of the “Imperial Federation League” 
and the “Imperial Institute viz. that England 
should remain the centre and rallying-point of the 
various branches of the Anglo-Saxon race, which, 
however widely sundered, retain the ties of a 
common race and language, political and social 
institutions, etc. 

Imperial, Prince. [Napoleon.] 

Impey, Sir Elijah, Knight, was born at Ham- 
mersmith in 1732, and educated at Westminster and 
Cambridge, where he took high honours. In 1774 
he was sent out to Bengal as first Chief Justice 
under the new Regulating Act, which imperfectly 
defined his jurisdiction. On his arrival the quarrel 
between Warren Hastings and Nuncomar had 
reached its culminating point, and the latter was 
brought to trial before Impey on a charge of forgery, 
and was convicted and hanged, Sir P. Francis 
accused the judge of unwarrantably extending his 
jurisdiction and of great harshness and injustice 
towards the prisoner. These aspersions were con- 
firmed by the decision of Impey in favour of 
Hastings in the dispute as to his resignation, and 
by the unjustifiable way in which he mixed himself 
up in the affairs of Chait Singh. He was recalled 
in 1786, and defended himself at the bar of the 
House of Commons with such effect that the motion 
for his impeachment was rejected. In 1789 he 
resigned and, entering Parliament, sat for New 
Homney until 1796, but took no part in public 
affairs. He died at Newick, in Sussex, in 1809. Sir 
J. F. Stephen has recently vindicated his memory 
from Macaulay’s attacks. 

Impey&n Pheasant (Lophophoms Impey* 
anus), sometimes known by its native name, Monanl, 
from the Himalayas and Assam. The dark plumage 
of the male has a brilliant metallic gloss of varying 
hues, and he has a peacock-like crest. The popular 
and specific names refer to the fact that Lady 
Impey tried, unsuccessfully, to domesticate the bird 
in England. It has, however, bred in confinement. 

Impressionism, a school of art which has 
grown into importance since the exhibition of the 
works of Manet and his disciples held in Paris in 
1867. The whole theory and practice of the 
Impressionists are based on a single principle — via. 
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that the artist should aim merely at producing a 
faithful record of the impression made on his own 
mind by the scene or object he depicts. This he 
will fail to do if he allows himself to be guided by 
the traditions of previous schools, or if his rendering 
of sensuous effects is dominated by some ulterior 
purpose of a moral, imaginative, or emotional 
character. There is no reason even why, in his 
choice of subjects, he should discriminate between 
the beautiful and the ugly, since this is a conven- 
tional and arbitrary distinction for which there is 
no warrant in Nature herself. From the preceding 
account it will be seen that Impressionism occupies 
much the same place in the history of modern art 
that Realism does in that of literature. Its chief 
exponent in England was J. McNeill Whistler, 
but it is now represented by an even more 
advanced group, whoso works are to be seen at 
the New English Art Club Exhibitions, or at those 
of the International Society of l’ainteis, Sculptors, 
and Gravers. 

Impressment, the legalised compulsion of a 
man to serve in the Royal Navy. The practice of 
impressment is of very ancient date in England, 
and though it is naturally odious, and has for many 
years been disused, it may in war-time be again 
revived. It skeins to have been first formally 
legalised by an Act of 2 and 3 Philip and Mary. 

Imprisonment. By the Debtors’ Act 1809 
imprisonment for “making default in payment of 
a sum of money” has been abolished except in 
certain specified cases, of which the more important 
are-default in payment of a penalty, not in respect 
of contract, default in payment of sums recoverable 
before a Justice of the Peace, and default by 
trustees or solicitors after order to pay ; but in 
such cases the duration of the imprisonment is not 
to exceed one year. The above Act, however, gives 
any court a power of committal on default of pay- 
ment when the party has the means of paying, and 
if the court be an inferior one when the debt does 
not exceed £50, but no such committal is to operate 
as a satisfaction or extinguishment of the debt. 

Impropriation, the act of employing the 
revenues of a church living for a layman’s use, and 
it exists where a rectory or tithes are held by a lay 
person termed the impropriator. In the case of a 
rectory the impropriator or lay rector is bound to 
provide for^he cure of souls by appointing either a 
vicar or a perpetual curate for the purpose. 

Improvis&tori and Improvisatrices, a 

class of Italian poets and poetesses who possess the 
gift of immediately composing verses on any subject 
proposed, often singing and playing on the lute or 
some other instrument at the same time. The art 
is said to have been invented by Petrarch, and the 
Italians often amuse themselves in this manner at 
the present day. 

Imtmia (Enimas), South American aborigines, 
a branch of the Guay curas, whose territory lies 
between the Paraguay and the Piloomayo rivers 
east and west. They are the Lingoas of the Portu- 
guese, and the Lenguas of the Spaniards, these 
words meaning “tongue,” in reference to the 


tongue-shaped wooden ornament which they attach 
to the under lip. The Inamis had formerly the repu- 
tation of being the most warlike and predatory of 
all the Gran Chaco Indians ; but in recent times 
they have entered into friendly relations with the 
Brazilians, to whom they supply horses in exchange 
for cattle. (V. de Saint-Martin.) 

Inarticulata, the division of Brachiopoda 
(q.v.) in which the two valves of the shell are not 
united by a hinge. It includes the five small 
families of the Lingulidm , 0ranid<e> Discinida p, 
Obolida e, and Trimerellidce , of which all but the first 
two are extinct. The name is synonymous with 
Tretenterata, which is now more fashionable. 

In articnlo mortis, a legal phrase indicating 
a person’s being at the point of death. [Will.] 

Incandescence, the condition of a body 
when, by reason of its temperature, it emits white 
light. As the temperature rises the molecular 
motions become more rapid and give rise to waves 
in the surrounding medium of greater frequency. 
At a temperature of about 400° C. the waves emitted 
are of sufficiently high frequency to have a slight 
effect upon the eye. The substance then appears 
of a faint grey colour, which changes to dull red, 
bright red, orange, yellow, white, and violet, as the 
temperature is continually raised. A substance at 
violet-heat, like the sun, is not only giving out 
violet light, but also light of all colours correspond 
ing to a lower temperature— a fact that is proved 
by the ordinary experiment of analysing sunlight 
with a glass prism. High temperature is not alone 
sufficient to produce brilliant incandescence; a 
pure hydrogen flame is almost colourless, but it 
will easily render platinum wire white-hot. The 
electric arc is much less brilliant than the glowing 
carbon poles, though at a much higher temperature. 
In fact, the presence of solid matter is almost 
essential ; not always so, as the incandescent air of 
a flash of lightning proves. Incandescent lamps 
have specially-prepared filaments, carbonaceous or 
metallic, enclosed in glass vessels from which the 
air has been removed as effectually as possible. 
The ends of the filaments are connected to two 
terminals on the outside of the lamp by means of 
platinum wires passing through the glass, and a 
current of electricity is sent through the lamp by 
connecting up the circuit with the terminals. The 
high resistance of the lamp causes a great rise of 
temperature of the filament, which quickly becomes 
incandescent. If there be air inside the lamp the 
filament will burn away. If the current is too strong 
the temperature becomes extreme and the filament 
bursts. A body may give out light without being 
at a high temperature itself ; a glowworm is an 
example of suoh a body, but the explanation of 
this and of a few similar exceptional cases has 
not yet been given. Incandescent Gaslight . — This 
is produced from ordinary house gas, by means 
of a specially constructed burner, part of which 
consists of a “ mantle ” which becomes incandescent 
when the gas is lit. The general principle is that 
the gas, being emitted through a metal gauze to 
the inner area of the conical mantle, percolates 
through the mesh of he mantle, and when a light 
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is applied produces an intense white luminant of 
considerable penetrative power. The mantle is 
woven from thread obtained from the Chinese 
ramie grass, and when complete is dipped into a 
solution of thorium nitrate (99 per cent.) and 
cerium nitrate (1 per cent.), according to the pro- 
cess invented about 1885 by Baron von Welslmch. 

Incandescent Gaslight ; Incandes- 
cent Lamps. [Incandescence.] 

Incantation, a cliarm or magic formula, sup- 
posed to be efficacious in itself, or recited or sung to 
add force to magical ceremonies. It is a common 
belief that, incantations are relics of a vanished faith, 
or remnants of a learning handed down from remote 
antiquity, while the body of knowledge of which 
they formed part has long ago disappeared. The 
occult writings of the Middle Ages are too myst ical 
to be of much service to the general reader. The 
poems of Theocritus, Virgil, and Horace furnish us 
with admirable examples of the use of incantations. 
By their means sorcerers claimed to be able to 
command the powers of Nature, to bring down 
the moon from heaven, and turn back rivers i** 
their courses ; to compel the attendance and sc. 
vice of supernatural beings (<•/. 1 Sam. xxviii. 7-14) 
[Faust, Magic] ; to influence the affections, and 
to inflict or cure physical injury or disease. 

Incense (“that which is burnt,” Lat. incentum ), 
the perfume which arises from burning certain 
resins and gum-resins. Etymologically the word 
should denote the substance which is burnt, and 
this meaning survives in frank incense (q.v.) — i.e. 
44 the true incense,” from Oid French franc. Frank- 
incense wasso called because, being the aromatic most 
easily obtainable from the East, it came to be the 
only one used for purposes of ritual and fumigation. 
In the preparation of incense it is now usually 
mingled with styrax, benzoin, and powdered cas- 
carilla bark. The use of incense is frequently 
mentioned in the Old Testament, and many existing 
monuments show that this rite was included in the 
worship of the ancient Egyptians and Assyrians. 
From the fourth of the Apostolic Canons it is 
evident that incense was burnt in the services of 
the Primitive Church. It is used in the Roman 
Catholic Church at the Introit, the reading of the 
Gospel, the offertory, and the Elevation at High* 
Mass, also at the Magnificat and at funerals. Its 
use, which was discontinued in Protestant countries 
at Hie time of the Reformation, has been revived in 
a few cases by the so-called “ Ritualist ” party in the 
Church of England, but its ceremonial use during 
the Communion Office has been declared illegal. 
Inoense, though specially applied to frankincense 
(q.v.) as the only genuine or 44 franc” incense, 
is a general name for aromatic substances, mostly 
vegetable resins and gum-resins, which are burnt 
for their fragrance, generally as a religious 
ceremonial. Though largely sanitary in origin, 
especially when used at funerals or in conjunction 
with the slaughter and burning of animal sacrifices, 
its use may have been from very early times con- 
nected with the general notion that smoke ascended 
spontaneously heavenward and that 44 a sweet 


savour” was pleasing to the Deity. Among the 
Jews apparently sometimes frankincense was used 
alone, and at others a compound known as 44 kcto* 
rcth.” This consisted of equal parts of frank- 
incense, stacte, onychn,andgalhanum (Exodus xxx, 
34). Stacte was probably the gum or storax (q.v.) 
of Styrax officinale, native to the Levant; onycha 
was the operculum or small shell on the foot of a 
species of wing-shell (Strombvs) ; and gnlbanum 
(q.v.) the gum of the Syrian (ialbanum ojiicimfe. 

Incest, the sexual intercourse of iiersons within 
the Levitical degrees of kindred. It was during 
the Protectorate a capital offence, as was also 
adultery, but at the Restoration this law was not 
confirmed, and these offence* were then relegated 
to the jurisdiction of the spiritual courts, which 
determine what kind of sexual connection is incest. 
The notion of incest is entirely founded upon the 
consanguinity or affinity of the parties. 

Inchbald, Mas. Elizabeth, the daughter of a 
farmer named Simpson, was born at Standingfleld, 
Essex, in 1753. Her father died when she was eight, 
and though poverty prevented her receiving a 
regular education, she and her sisters cultivated of 
their own accord literary tastes and domestic sym- 
pathies. In 1772 she came to London secretly, and 
tried to get a theatrical engagement in spite of an 
impediment in her speech. Mr. Incbbala, an actor 
at Drury Lane, made her liis wife, and for six years 
they played together in the provinces. On his 
death, in 1778, she remained for a time on the 
stage, but her success as a drama, l ist enabled her to 
retire in 1789. Among her successful plays were 
Wives as They Were and Maids as They Are , The 
Married Man , The Wedding Day, Lovers' Van's, and 
The Midnight Hour . Her two romances, A Simple 
Stonj and Nature and Art, still find readers, and 
her British Theatre, Modem Theatre , and Collection 
of Farces are standard compilations. She destroyed 
her autobiography before her death, but Boaden’s 
Memoirs give a full account of her life, which ended 
in 1821. 

In Cosna Domini, a Papal bull, originally 
promulgated in the Middle Ages, which received its 
final form from Urban VIII. in 1627. It was so 
called because originally it was read on Maundy 
Thursday, the day of the 44 Supper of the Lord.” 
It contained a summary of the claims of the Roman 
Church, and excommunicated those who infringe 
her rights or dispute her doctrines. Clement XIV. 
discontinued its publication in 1773. 

Income Tax is a tax on the yearly profits 
arising from property, professions, trades, and offices. 
In the year 1842, the revenue of the United Kingdom 
being insufficient to meet the public expenditure, 
it was decided to revive a tax which had in past times 
been levied in emergencies. Accordingly this tax 
was reimposed —in the first instance for three years 
only ; but at the expiration of that term, and ever 
aince, by renewals, its existence has been prolonged, 
though its rate in the pound has frequently varied by 
successive Acts of Parliament. In the case of pro- 
perty, the tenant or occupier is primarily liable to pay 
the tax, but he is entitled to deduct a proportionate 
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part from his rent, and he cannot by any agreement 
with his landlord deprive himself of this right. In* 
come under £160 a year is free of income tan, and 
any sums paid therefor in respect of property are 
recoverable for a period of three years from their 
payment. Also where the income does not exceed 
£400 per annum, an allowance of £160 per annum 
is made. There is also in all oases a deduction 
permitted for life insurance premiums, and from 
1910 (antedated 1909) a further allowance in 
respect of children. In 1907 differential treatment 
was applied to incomes below £2,000, a relief of 
3d. in the £ being allowed on earned income. 

Incomplete (Monochlamydkae or Apetaue), 
a sub-class of Dicotyledons (q.v.), characterised by 
the reduction of the perianth to a single whorl, 
generally sepaloid, or by its entire absence. The 
plants of this sub-class are also usually diclinous 
(q.v.). They are probably, in most cases at least, 
degraded types ; but their distribution among their 
nearest dichlamydeous allies, though it has been 
attempted, is a matter of the greatest difficulty. 
They are subdivided into the two series Hypogyna , 
with a superior ovary, and Epiaynce , with an inferior 
ovary, the former series containing seven, and the 
latter three, cohorts; but there is very little 
apparent direct relation between these cohorts. 
The hypogynous ones are Piperales , the peppers 
(q.v.) ; UrticaleSi the nettles, figs, mulberries, 
hemp, hop, elms, and planes ; Amentales , or cat- 
kin-bearers ; Euphorbiales, the spurges [Euphor- 
BiACEAffi], l)aphnales , including daphnes, proteads, 
bays, and nutmegs ; Chenopodialett, including 
spinachs, amaranths, rhubarbs, docks, etc., and 
Nepenthale*, the pitcher-plants. The epigynous 
ones are Quemalci , the oaks, beeches, hazels, wal- 
nuts, etc., the Asarales, including Aristolochia (q.v.) 
and Asarabacca (q.v.), and Santalales , including 
sandal- woods and mistletoe. 

Increment, Unearned, an expression de- 
noting the increase which takes place in the value 
of landed property without any exertions on the 
part of its owners. 

Incubus. [Demonology.] 

Indemnity, a written memorandum or under- 
taking to secure the party to whom it is given from 
all danger and damage that may ensue from any 
act or omfcsion of the party giving it. An Act of 
Indemnity used to be passed by Parliament, annually 
for relief of those who had neglected to take the 
necessary oaths of office, etc. [Guarantee.] 

Indenture. [Deed.] 

Independents, a Christian body, identical 
with the present Congregationalisms, which grew up 
in England during the z*$gn of Elizabeth. They 
differed from Episcopalian# In having no gradation 
of ministry or succession of orders, and ' from 
Presbyterians in having no gradation of oourts or 
assemblies exercising any authoritative or judicial 
functiona Ecclesiastical government in any form 
was by them entirely rejected, and each congrega- 
tion became an independent and separate body of 


worshippers, which looked for giddance to the 
Almighty alone. Regarding the Bible as the sole 
standard of faith and doctrine, and holding that 
the individual believer is competent to interpret it 
for himself, they were indifferent to the voice of 
antiquity, the decisions of councils, and the tradi- 
tion of the Church. Their doctrinal views were 
consequently somewhat vague, but in the main they 
agreed with those of other Puritans. The religious 
principles of the Independents were first set forth 
in a series of tracts, published chiefly between 1571 
and 1581, by Robert Browne, a clergyman and 
graduate of Cambridge. Although Browne himself 
subsequently conformed, his views were adopted by 
a large number of persons, especially in the eastern 
counties, who became known as Brownists. Several 
congregations were formed in London and else- 
where, but religious dissent was still regarded as a 
crime against the State. The Independents were 
driven to worship in secret ; when discovered they 
were thrown into prison, and five of their leaders, 
including Henry Barrowe, a barrister of Gray’s Inn, 
were put to death. A large number were banished, 
and the year of Barrowe’s execution (1593) was 
marked also by the settlement of many exiled 
Brownists in Holland. After the arrival of John 
Robinson in 1608, who was followed two years later 
by Henry Jacob, a church was formed at Leyden, 
which has been called the “ parent of Independency 
alike in England and America and this is literally 
true, for in 1616 Jacob returned to England and 
made use of his experience in organisation to found 
the first regularly-constituted English Independent 
church, whilst the band of Pilgrim Fathers which 
sailed to New England in the Mayflower (1620) 
was composed of members of the Leyden congrega- 
tion. It is computed that within the next twenty 
years the original settlers were joined by 25,000 
new emigrants from England, and the success of 
the American colony gave a powerful stimulus to 
the system at home, notwithstanding the repressive 
measures of Laud. Up to the period of the Civil 
War, however, it had gained no great hold over the 
people at large, and the outbreak of hostilities, in 
so far as it resulted from religious causes, was due 
less to the Independents than to the Presbyterians, 
a party as firmly opposed to the principles of 
toleration which the Independents advocated as 
the Episcopalians themselves. But with the 
ascendency of Cromwell and the victories of the 
New Model the influence of Independency extended, 
and it finally took the place of Presbyterianism as 
the religious basis of the revolution. During the 
period of the Commonwealth the Independents 
showed that their attachment to their peculiar 
system was not so great as to prevent them from 
adapting themselves to existing ecclesiastical 
arrangements. Many of them accepted benefices 
and received titles, though at the same time there 
was an attempt to create a special Independent 
Church side by side with the parochial organisation. 
In 1658 a synod of Independent Churches was held 
in London, which drew up the Savoy Declaration, 
following in doctrine the Westminster Confession, 
but adding their peculiar theory of Church govern- 
ment. The restoration of Charles II. was followed 
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by a series of Acts depriving Nonconformists of all 
religious privileges, but these were to some extent 
regained by the Toleration Act of 1689. Since then 
the various civil and religious disabilities of Inde- 
pendents and other Dissenters have been gradually 
removed. The Congregationalists are now united 
in a “Congregational Union of England and 
Wales,” with subordinate “County Unions.” 

Index Librorum Prohibitorum, or Index 
Expurgatorius, an official list issued by the 
Roman Catholic Church, containing the names of 
all works the reading of which is forbidden on the 
ground that they tend to promote infidelity, heresy, 
or immorality. The edict of Constantine the Great, 
suppressing the writings of Arius, after they had 
been condemned in the Council of Nicaea (a.d. 325), 
was the first of a series of imperial and Papal decrees 
whioh sought to uphold the authority of the Church 
in this matter. The first catalogue of prohibited 
works is said to date from the pontificate of Gelasius 
(494). The suppression of pernicious literature was 
generally entrusted to the bishops, but it afterwards 
became one of the functions of the Inquisition. The 
decree De Impressions Librorum , issued by the 
Lateran Council in 1515, enacted that before being 
printed a work must receive ecclesiastical sanction. 
The first Roman index, in the modern sense of the 
word, was published by Pope Paul IV. in 1557. 
Owing to the vast increase in the number of un- 
licensed works, many of them containing direct 
attacks on the Papacy, which resulted from the 
Reformation, it was found necessary at the Council 
of Trent to entrust the preparation of a complete 
catalogue to a specially-appointed committee (i562). 
As its labours were unfinished when the council 
came to a close, the work was carried on by Pope 
Pius IV., who in 1564 issued an index which forms 
the basis of that now in force. It was accompanied 
by the “ Ten Rules,” explaining the principles on 
which it was drawn up and intended to serve as a 
guide for the revision and extension of the list. This 
task is now carried out by the “ Congregation of the 
Index,” comprising a prefect and other cardinals, 
together with “consulters” and “examiners of 
books.” Besides books absolutely prohibited, there 
are others which may be read after the objectionable 
sages have been expunged. The Congregation 
shown itself quite unable to keep pace with the 
growth of modern literature, and some of the most 
formidable attacks on the Roman system are 
omitted in the catalogue. 

[For general article on this subject, see 

vol. vi.] 

Indiana, one of the United States of North 
America, situated between Lake Michigan and the 
Ohio river, which forms its southern boundary. Its 
eastern and western limits are represented pretty 
closely by the meridians 84° 49 / and 88° 2' west 
longitude. The length is 276 miles, the breadth 
about 145 miles, and the area 33,809 square miles. 
The surface generally consists of an undulating 
table-land, having a mean elevation of 735 feet, 
above sea-level, and sloping slightly to south-west. 
There are no mountains, ana the diversities of 


level are mainly produced by the numerous rivers 
of which the Ohio, the Wabash, the two branches oi 
the White River, and the Maumee are the chief. 
Towards the north open prairies are the prevailing 
feature, but the southern portion of the state was 
originally covered with dense forests. Coal is very 
abundant, but not of uniformly good quality, and 
building-stone, fire-clay, and kaolin are also found 
in large quantities. As elsewhere, the carboniferous 
strata contain caves, that of Wyandotte being re- 
markable for its size. The soil is adapted to the 
growth of wheat and other cereals, maize, fruits, 
and vegetables. Immense numbers of cattle, sheep, 
horses, and swine are bred in the pasture-lands and 
forests, and honey is an important product. Manu- 
factures and trade have developed enormously 
during the last fifty years, and, besides the great 
main lines traversing the state from east to west, a 
network of nearly 5,00() miles of railway spreads over 
the entire surface. The educational system is admir- 
able, and more than 70 per cent, of the population 
under twenty-one find place in the schools. The 
State University is at Bloomington, and Normal 
School at Terre Haute, and the Agricultural College 
at Lafayette. Indianapolis is the capital, and 
other important towns are Evansville, Fort Wayne, 
Terre Haute, New Albany, and Lafayette. 

Indiamapolis, the capital of the above state, 
is placed almost in the exact centre, and is distant 
194 miles south-east from Chicago, and 824 miles 
west of New York. The site was formally selected, 
and the city laid out in 1821, in the solitude of the 
virgin forest. The ground-plan closely follows the 
lines of Washington and other American capitals, 
the streets being disposed in rectangular fashion. 
In 1824 the state capital was transferred hither 
from Corydon. Pork and corn are the chief sources 
of prosperity, but many important manufacturing 
and commercial interests have grown up with the 
growth of the place. Among the public buildings 
are the State House, just completed at a cost of two 
millions of dollars, the public library, the arsenal, 
and the Marion Court House. Twelve main lines oi 
railway meet at the Union DepOt, and the traffic is 
enormous. 

Indian Fire, a mixture used chiefly for pur- 
poses of pyrotechny and signal lighting. It burns 
with a fine white light, and is composed of a finely- 
powdered and intimate mixture of nitre, 24 parts ; 
sulphur , 7 parts ; and realgar (q.v.), 2 parts. 

Indian Ink, or Chinese Ink, appears w have 
been in use among the Chinese since the year 
250 B.c., while other kinds of ink date from a still 
earlier period. It is made from lampblack held 
together by some medium, usually animal glue. 
The lampblack is obtained by burning resinous 
matter, or, in case of better qualities, oil of sesamum. 
The soot, consisting almost entirely of animal char- 
coal, is collected and thoroughly mixed up with a 
still liquid glue, and then placed in wooden moulds 
to harden and dry. Camphor and various per- 
fumes are occasionally added to soent the ink or 
improve its colour. It is employed largely ljy 
draughtsmen and by artists, giving a better colour 
and being easier to work with than ordinary ink* 
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Indian Ocean, the name given to the vast body 
of water that extends upwards from the Southern 
Ocean between the continents of Africa and Aus- 
tralia, and, reaching the Asiatic coast, is split up by 
the Indian peninsula into the Arabian Sea west, and 
the Bay of Bengal east. The 88th parallel of south 
latitude may be taken as its lower limit, the con- 
figuration of the bed showing a sort of natural 
boundary along this line, and the whole area of 
1 7,000,000 square miles is unevenly divided by the 
Equator. The lied Sea and the Persian GuU branch 
out to the north-west, and a wide channel, dotted 
with islands to the east, opens into the Pacific. The 
average depth is 2,500 fathoms, but this is con- 
siderably increased between Java and Australia, 
whilst a diminution of 1,000 fathoms takes place 
along the southern limit, and is marked by the 
volcanic islets of St. Paul, New Amsterdam, the 
Crozets, the Kerguelen, Prince Edward, and Heard 
groups. Madagascar, Mauritius, Bourbon, the Sey- 
chelles, the Comoro and Chagos groups, the Mal- 
dives and Laccadives, and Socotra, rise from com- 
paratively shallow banks in the western portion, 
whilst Ceylon, the Andaman, and Nicobar clusters 
mark a similar platform at the entrance of the Bay 
of Bengal. The currents, especially in the northern 
half, are considerably affected by periodical winds. 

Indian Red. a mineral obtained chiefly from 
the localities of the Persian Gulf. It is employed 
to an extent as a pigment, and consists chiefly of 
silicate of iron. 

Indian on Western Territory. 1. An area 
set apart by the Government of the United States as 


the dwelling-place of dispossessed tribes of Indians. 
It extends over some 70, (XX) square miles, being 
bounded N. by Kansas, S. and W. by Texas, and E. 
by Arkansas. Crossing this tract from E. toW., 
you pass first through a stretch of rich prairie 
intersected by many streams, next through a belt 
of forest, and finally reach the Great Plains tin t 
slope up to the Hocky Mountains. There are few 
elevations over 1,000 feet, except in the E. portion. 
The Arkansas river, with its tributaries, drains the 
upper and central district, and the Red River forms 
the S. boundary. The inhabitants, mostly compul- 
sory immigrants, are settled according to tribes on 
defined reservations, and include representatives of 
almost all the primitive families, such as the 
Choctaws, Cherokees, Osages, Modocs, Shawnees, 
Pawnees, Apaches, etc. The Missouri, Kansas, and 
Texas Railway crosses the territory, which is 
dependent to some extent on Arkansas for its 
government. 

2. The name is also given to a tract of British 
America beyond the Hudson Bay Company’s 
demesne, and vaguely bounded by the latitude 52 9 
30' and 70° and by the longitude 103° and 141°. This 
country is thinly populated by native hunters and a 
few white traders. ' 

Indian Yellow. Two colouring materials are 
known under this name — (1) an organic dye, known 
also as azo-yellow or azo-Jiavin; (2) a pigment, 
known also as purree, which is extensively em- 
ployed in India for the manufacture of paints for 
woodwork, etc., or of water-colours. It is prepared 
from the urine of cows fed upon mango leaves, and 
comes into commerce in the form of round balls of 
a yellow colour. 
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